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(54)Title: L-AMINO ACID-PRODLCING BACTERIA AND PROCESS FOR PRODUCING L-AMINO ACID 
(57) Abstract 

An L-amino acid is produced by culturing, in a medium containing methanol as the main carbon source, a bacterium belonging to the 
genus Methyiophilus, being capable of growing with the use of methanol as the main carbon source, and having an L-amino acid 
productivity (for example, a bacterium belonging to the genus Methylophilus having been transformed by introducing a DNA encoding 
dihydrodipicohnate synthase free from the feedback inhibition by L-lysine and another DNA encoding aspartokinase free from the feedback 
inhibition by L-lysine into the cell and thus having enhanced dihydrodipicolinate synthase activity and aspartokinase activity) or a 
bacterium belonging to the genus Methylophilus and having a casamino acid requirement. 
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mmm 



^^Dt^^^^XS (t#^1Qg52-18886^^|g) . ^^D/N"^;b;i^ (f^^^¥4-91 
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m7j?£i:LT. EP 0 035 831 A. EP 0 037 273 A. EP 0 066 994 Aiz^BlfecOT^^i; 



y^uy ^ yy.mmmo^^mmm^'SLm)i^^n^:^}i\±mwx^^}i^fix^tz 

(FEMS Microbiology Rev. 39, 235-258 (1986). Antonie van Leeuwenhoek 53, 
47-53 (1987)) tK {il5l^li©^«gA}<t4^Stt^m?#-r -S 3 ^ (I 

(1) \.--r K ym^mn^^^r^^^uy ^ ^y^mmmo 

(2) L-T ^ y^A^L - U L-/A''J>. L-n^Sx>, l-^VD^v 
>X{±L-^ U;t^>T^a (1) (Dy^uy ^ ^ymmmo 

(3) ^ ymT±u ^■m\'^>L\±h-T ^ ymw:M'{^^m-r^ d) co^^ 

uy ^ ym^Wmo 

(4) yit^^^^.g|^®rSt4*^ti^^ti^c (1) ©^^p:7^^xM 

n. L- U i^>^Mng^#r^ (1) ®>^^P ^ ^ ^;^M^®o 

(6) i^h KPxfn >Sg^Gic^^fSt47b^'ti^^ti. L->;v>Mt&$wr 
^ (1) (D y ^ u y ^ ymWMo 

(7) h^:^— tfrStSA^ti^^ti. L - U i^' >4MHfe^Wt-^ (1) ® 
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3M®if^®r5t4A^ii^i^tifc (5) ~ (7) (DK^rtit^cD A y ^ xm 

Jf^^ti/i (5) cD?i-^ny ^ ^xm^mo 

(10) h :ir:^— tr\ U >5^t Kp^"±— tr\ *^-t'J>:^:^— 

-iz- S t>-:^ U :t ^ > V > ^ — tz' ® ^StS *^±^^ ^ ti. L - ^ U - > M fig § -r ^ 

(1) CD^^o 7 ^ ^::^i|$fflBo 

(1 1 ) ;<^ny ^ ^xmWimt)^ A ^ny ^ ^x - /-"^u Vu yrx-^^^ ( 1 ) 
~ ( 1 0) ©l^Tn*^®lfflao 

(12) mm ( 1) ~ ( 1 1) ®V^-rtl:6^^;IE«^7)^^^7^ ^^a^a^igtife 
{3t$«L. ^tg«!^45(3L-7-^ yit^^SSfi^if. Ig±g«!^^^L-7-^y 

(1 3) mmmvkt^A^ j-)v^^fz^)kmm}i-r^z.h^^m}i-r^ (12) 

(14) tuiB ( 1) ~ ( 1 1) (7)iA-rn*^{cHatt®^^n7 ^ ^;^ffiifflM^JSife 
h-T^ ym^m.t>^mi]w\.fzA^uy ^ ^ xmmmm^cDWM^. 

(15) L-r ^ y^:65L - U i^>. L-m"U>^ L-n'i'v>. L-'fVP^ 
v>X{iL-7;ix:t->-r^a (14) i3tfeo/^n 7 ^ ^::^aifflgatt:®M 

( 1 6 ) Tie (A) XJi (B) iC/TN-r^ >/-^^K^=i- Kf^DNAo 

(A) ie?ij#^6 ciBacDT^ yitia^'j^*-r^^>^-^^Mo 

(B) mm^Qizmm(DT ^ ymumz^K^x. <\tWLmcDT ^ ym 
(Dm.\^. tiA. mw. >LirmtL^^tsTx ymMmi^^ta^. t^-D. -ry 

(17) TIB (a) >L\t (b) Jc^sTDNAT^^ (16) ©DNAo 
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(a) 5CD1^S#^ 5 1 0- 1 7 3 6 A' ^iMSSe^iJ^ atf D N Ao 

(b ) Em^^ 5 ffll^SS^ 5 1 0- 1 7 3 6 ^ t^j: i)igSS£^UX(i^CD-gj3 

(18) rm (C) X(i (D) iZ/T^1-^>^^^K^3- h'-r-SDNAo 

(c) ia?ij#^8 jziBtt©-^^ ymEm^mr^^>'^'7mo 

(D) id^iJS^8{zHB*fe©T^ yS^iB^|J(z:fcl ^T. 1 L < JiM®:^ ^ y it 
t7)af^. ^-5^. f^^JD. ,'^ii;M{i^at?r ^ vitiB^ijTb^t,;^^ 13, t:^ 

(19) Tm (c) Xii (d) {Z7f;t-DN AT^§ (1 8 ) ©DNAo 

(c) ia^iJ#^-7c7)^S«^t 9 8 - 1 2 0 7 A^c^T^^lM^iB^iJ^^tfDNAo 

(d) ia^ij#^ 7 9 8- 1 2 0 7 1^ 7^ :5 JM«iE^'JXfi^®-gi5^ 
^r^rn — ri;;^ h 'J >i^^> h^d;^^4^TT■.^^-r XU XL. T'Xy^ 
^^>m-^ ^T;i/5=^t Kfl«^i$^fSt4^^-r^:$'>^^^K*=i- K-r -SDN Ao 

(2 0) TIE (E) X(i (F) (Z7f^1-^ >^-^^H^:3- Kt-^DNAo 

(E) iB^'j#^i oizt^mcDTi ymMm^mr^^ y^^Mo 

(F) la^'JS^ 1 0 izH2ii®T ^ yi^iE^|J^c^n^T. 1 ^ t < iiMcDr ^ y 

et®gm. JiA. (tin. X{±3i!iju^^tf7" ^ yitia^'J*^^:^^: A^o. 

(21) TIB (e) 3l(i ( f ) {C^s-TDN AT-^^ (20) ©DNAo 

(e) ia?'J#-^ 9 CDi^MH^ 1 2 6 8- 2 1 5 5 7b^f> t^cC ?>^Sia?^iJ>&^trD N 

Ac 

(f ) iE:^'J#-^ 9 CDiMS*^ 1 2 6 8 - 2 1 5 5 t^cC Si^SiB^'JXti^cD- 
gl^^ ^ Xd -X h X h U > v oi > h f^^f^TT X U ^'^ X V 

(2 2) TIB (G) M± (H) iZ/nl-^ >/^^ in- K D N Ac 

(G) ia?'J#^ 1 2 tzIBm^T ^ y^ia^iJ^Wf?)^ >'^^Ho 

(H) iS^'JS^ 1 2 (zia«gc7)T ^ y@giE?'Ji3:fcL^T. 1 ^ L < iiM® 7- ^ 7 
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(2 3) TIB (g) Xii (h) (ZTFt" D N ATfc ^ (2 2) CDDNAo 

(g) Sd^'JS^ 1 1 (Di^M^^2 0 8 0-2 8 8 3 ^tji^iUMm^^l^^tsB 
NAo 

(h) sa^'j#^ 1 1 cDJ^as-^2 0 8 0-2 8 8 3 ^ta^m&m^mi^cD 

(24) TIB (I) XJi (J) ic^.f ^ >^^^K^=f- Kf^DNAo 
( I ) i£^'J#-^ 1 4 (z|Bll6®r ^ y ^is?<j^w-r^^ >vl^M„ 
(J) sa^'J*^ 1 4 iciBiicz)-:^ ^ y StiB^'J^3ibH^T. 1 ^ l < ii^fiacDT ^ y 

(2 5) TIB ( i) Xli ( j ) iz ff^-t DN Al^^i^ (2 4) ®DNAo 

(i) mnmm 3©^a#-^7 51-199 5>{p^;fe^JMM^iJ^^tfDN 

Ao 

( j ) lE^'JS-^ 1 3 ©i^SS-^ 7 5 1 - 1 9 9 5 ^ SJgSiS^iJXfi^cD- 
^^^r ^n— h 'j > v in > h ^^{^TT^^^ X'J ^'-Y X t^-D. V 



!2Il(is 'S^S^dapA^^-r^r^X ^ KRSF24P£DS^i^x^i^^x-r[lo rdapA*2 
4j J±s llS^u® tTl^ v>^*/^)^^D v>S*icg|^^n/z'^^MDDPS$=i- F 

[2I2Ji. '^^SidapASt>'^SSlysC^^-raX^;^ ^ KRSFD80c7)i!litxg:&7F 
t-[21o nysC*80j ii. 352{4® ;^ 1/ - >^S7!)^-r V o ^ ^ >^^S(r gf^^ nfc 
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[I]7ii. lysAiflf^-"F^{5^|^-r SE. coliffiK$£^^tt(7D v r ^ y b'^ U >gtfl^i^ 
^ 0^ ^ r S ;t ® g ^ © ff^^ 

< 1 >^mM(D^^'^ 

-^^mo^^uy ^ ^XMIfflshLTJi. m^lt^^ny ^ 5^ x • >J^d hoy 
(Methylophilus methylotrophus) ASltt (NCIMB10515) ^nSo 
/^D7^^;^.X^p hP^T-J^ASm (NCIMB10515) (i. :^v3^;i/ • d u 
y 3 > • Tt-y - >Vy h U T^;!/ • r > K • ^ U > • U T (National 

Collections of Industrial and Marine Bacteria, i^pff NCIMB Lts., Torry R 
esearch Station 135, Abbey Road, Aberdeen AB9 8DG, United Kingdom) 
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7 

86^5 i^SOBM^ff. ^7 7~ 1 0 OM#{}s) , y@t5l/^®®Wlit3^'i.^ 

>^g^-rS'^SI* (^$4>Bg48-28078^. t^^B{^56-6499-^) . -f y 
h-;i/^;t{ii^gt^^j)<T^'^g^ (if^^Bg55-9784^. if#P«1Pg56-8692^) . X 
{i7h^1^t;v>. ^)i^>^U }^n^^^-h. S- (2-7'^y:c^;i.) ->>;^ 
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^ztiz^ K)^nmcDmmt^'^n^r$)^zttimmLtz(Dr\ ^^mm^^mzut^ 

t;tiiN-^ f-;U-N' h D -N-:^ h D V ^'7^^ v> (NTG) *j L < iiSS^it 

^ ® a# ^ ^ san {3 ffl I ^ n T I ^ ^ ^ ^ {3 J: T ^^aii r s ^ if^ n ^ o 
^Tz. ^^ny ^ ^xmrnmcDBm^m^mm^MiR-r^^tiz^'DX^. l- 

H-^Ritm^-r^y^m^. i:xrizmfn-r^o 

CL- U v>D 



wo 00/61723 
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'=>i^#L;t'^^l*cDl^-rnT^; J;i.^o mf*0^Jt3{iE. coli v u b T • U 
(Escherichia coli)) K-12^*SI>"^ ^ □ 7 ^ • / ^d hD7r:^ASm (NCI 
MB10515) ^^^^{fi^^n^o Ji^>^ U tT«^®ffi*®DDPS^:n— H-r^iie^ 

(dapA. Richaud, F. et al. J. Bacteriol., 297 (1986)) ;^I>'AKIII n — K 
"fSififS^ (lysCx Cassan, M. , Parsot, C, Cohen, G.N. and Patte, J.C., J. 

Biol. Chem., 261, 1052(1986)) ii. l^-rt^^iISi^^'J/^)^0^^>^^^3^nTl^§ 
®T\ :Itl?3CDit^^-T©^SiS^'J^cS■^l^Tr^^^ — ^1^55cL> E. coli K-12 

h^SpftfeT-fe^o i-MT. E. coliS^c7)dapASt>'lysC^e^iJi: LTiJ^0^-r?) 

:$:^0^{3ffil^i,DDPSSl^*AK^i. L-'J cti>7^ — K >y ^ PflS^S(t''cC 

l^^cDT-^SC i::05$f ^ bUo E. coliS*©ff^MDDPS{iL - U v>{c J;^ 7 
^ - h'M-^;/ ^PB^^^(t^ d hA^^?>nT43 E. coli^3^c7)if^S^AKIIIIiL 

Tb^oT. 7^^D7 ^ ^x®$lB®(z#Ar5dapASl>'lysC{i. ^n^nL-'J>^> 
!3J;;5:7 ^ - K/^"-y ^PIS;^^ft?P^^n?)'^^^Wt-^DDPSSl>'AKIII^=i- KT 
Z Ll^o iilT. L-U v>(3ctS:7^ — hv^"■y^PIm*^^ 

P^^n^'^S^^f-r^DDPS^ r^sgJDDPSj . '^^SiDDPS^ =i - K "T ^ D N A ^ 
r-^MSidapAj }L^JT^Z}it>m^o %fz. L- U v>£Zct^ 7 ^ - KM>:^ ^Pi^ 
7b^i¥P^^n^iSM^W-r^E. colia^feOAKIII^ r-^^^AKIIIj . '^^SIAKIII 



wo 00/61723 PCT/JPOO/02295 

10 

=7 'j ^- ^ 7^ U ^ AiS^MS^tODDPSii^ i: h L - U >>' > iz 7 ^ — K 

E. coliE&*CDi?^5idapAcDlgSi£5?iJ^ga5''iJS-^ 1 tz, fsji^SiS^iJ Jz J; o T =3 
- K^tii)if^S^DDPScDT ^ yggiB^iJ^iB^iJ#^ 2 ^z^3'|j^f^t-^o ^fc. E. coli 
S*®if^S^lysCc7)±iSie^iJ^iS^iJ#-^ 3 iz. l5]^SK?iJ(CctoT=i - H^n^ 

L - U i^'> tz J; S :? - Yn-j ^Pfi^^-jgltT^i v^^^JDDPS^^in— h'-rs D N 
Ah LTii. S2^iJ#^ 2 iZT^-TT^ ^ y agi£:?'J (Z^H ^T llSjucD t ;^ ^ >^S*^ 
^ D > > ?^SJz ti/t iB^iJ^ ^-r SDDPS^ ^ - K T § D N A A^^lf n ^ o 

V ^>>mmizmi^^tifzEm^^-r ^mii^zi— k-t^dn a*^ 
(Dm^^iz:^i^xw.m»jmt^i)(D-^^riit^ < . mn-^izit. pbr322. ptwvezs. 

i)RSF1010SIF^®|5l#f*. f^'J^(i'pAYC32 (Chistorerdov, A.Y., Tsygankov, Y. 
D. Plasmid, 1986, 16, 161-167) . l ^ iipMFY42 (gene, 44, 53(1990)) . p 
RP30K PTB70 (Nature, 287, 396, (1980)) ^t^mif^tl^o 

dapAsi>'iysChx<^n 7 ^ ^ ymmmxms!ir ^ ^ -^m^i^i^xm^t^^ 

§$mx^^ ^—^wm-r^o M^i^. t4 dna';*'— -tz"^tD'j:d--tf'^ffliA 
xriocot^nmx^^o dapAst>'iysC(i. ^ n^'timm(D^ 9 

^HSDDPS^ZJ- K-ri)'^MS^dapASt>'^S^AKIII^i3- K f -5 '^^S^lysC 
^^tsy^y^ KhLT. iSfg^t^icr^ X ^ KRSFDSOAi^^tiTV^-?) (W095/160 
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42^) o my^T.^ ^'-cmmmi^^titzE. coli JMlOgt^Ji. AJ12396i:i^:S^tl. 
^305-8566 BM.^M«o<«-mig-TSl«3^) {C^ft^^FERM P-13936 
m^ti. FERM BP-4859cD^I€S^W^^nT0 2>o RSFDSOii. AJ12396|*;i)^ 6 . 

'^^(Dy5mz^r^rmm-r^:Ltt^^^:i>, 

(3^H^Ti^S#^597®Cd^T(C'^fbL;tffi?iJ$;SL. ^tiicj^-oT. 
n^^^MDDPSii. iE?'JS^2(z^.t-7^^y^iS^>j(cibH.Tll8f5®h;^^>>-> 

m&i^^n^>>^mzm^^^titzmn^^T^o ^tz. mmiz^^nxi.^^^ 
mmiyscit. m^m^ 3 iz m t- 1?^^ lysc^^ais^u ^ t ±^a#^ i638® c 

±13© J: -5 iCl^S^ L ;t D N A ^ ^ ^ D 7 ^ ^ # A-r {C 

:cU/7 h p;tf^_^3 (Canadian Journal of Microbiology, 43. 19 
7(1997)) *^'^lf <^ti-5o 

DDPSrSt4Sl>-/XttAKfSt$©Ji^{i. dapASlf/XlilysC^ ^ ^ n 7 ^ ^ 
M®^fef*DNA±(C^nl::--^&^U^Ct(ZJ:.,T*,3i^T-t^. ^^p 
:7^^:^«aS®^fe^t:DNA±(zdapAStN-/XiilysC:&^zih--T^A-r§iz 

It. -^^i^^NA±iz^zi}:::-^:^t^Em^m&^izmmL-zmm'4mx.izxy) 
^m^z-ioms^^j^mizm^^^nxi^^xoiz. dapAsr>vxiiiysc^ ^ 

^>;^^V'>iz^«LT:in$$£^^-a-T^fef*DNA±tl^3h'-agAf -5^ 

t^^mr^^o ^'-rtKDyjmizx-DXi^mmmm^cDdapARu/^itiysccD 

DDPS?St^Sl>VX(iAKrSt4©li^s«. ±iB©ite^ti^(c J; Slil^Mz. dapAS 
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oT^^i^^ti^ (^^^¥l-215280^^>$6#Da) „ lacrn^-^ 
— . t r p-Tp^— -^7— , trc:rD^ — ^— , tacro^ — ^— , ^L.^'y 
T — vCDPRrp^ — y— s PLrn^ — ^— , tetro^ — ^— . amyEr 
c^-^— s s p a c rn^ — ^— ^7i)S^:^;;^rD^-^ — h LT.^n l> 
jmi^cDrn^- ^— xcDHf^iz J: dapASt>VXiilysCc7)^Ja*^^ft^ ti^ 

<*DNA®g}|i^. PGR. r^x^ KDNACDflS^. BMfei^s r^-T^— iiL 

cD:^^S$:r^ffl-r^C i:*^T'§^o 3n^©;^i£(±. Sambrook, J., Fritsch, E. 
F., and Maniatis, T., "Molecular Cloning A Laboratory Manual, Second Edi 
tion", Cold Spring Harbor Laboratory Press, ( 1989)^(zgBI!i^ tiT l^ ^ o 
DDPSrSt4St>VXiiAKrS'tt®li^C3j*]n^T. fifecDL - U > ^-^mzm-^T ^ 

^— tf (W±. W096/40934^#HB) ^ ^J^XtT^o: y — f;i/ t:>St±);i/4^'^ v^ — 
-tf (^^It^^60-87788-^) . 7'::?:7-n^ ^■>itT ^ y h^>X7a:^— tr" (iRf^5|Z6- 
102028^) . v-F^ y U >6g^ti-^ ^— tfitfe^. 7^7.J^^^>m-t^TJl 
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^ ® ft -&!f^ ^ t- ^ s ^ T ^ g| ^ © rsti *^f£T ^ ^fi L T I ^ T 

Si^:^§MlfJIT^@l^i: LT{±. ^^^-t: i; > 7= t KD^>— 4zA5fe§ (WO 95/2386 
4#BS) o 

5=b KP^y^^-- tr" (!r§F?|^6 1 - 2 6 8 1 8 5^). ^'Jl^ ^ >i->-fe^--tf. 

^ >^v>^— tz\ V^^>@t5=-"t KD^-:*-— (if^^Bge 2 - 1 6 6 
8 9 0-^. ift^Bge 3-214189^). T^zr^-:^ h^t K^^— t:' (J^g^^Bg 
62-294086-^) . ^ai>^^>>^— tf (I^P^Bge 2-201585-^. 
#11^6 3-119688 ^). — ;bt:;m'>^:tj;i.:^"^i^^— -tf 

(if^lS^e 0-87788^. ^#§i^6 2-55089^) . bVU t:>i$7=^ t K 

7=^t K- 3 - U >ig7=^ h K D^'-:H— fe\ h U tI"-;:^ 'J V ^ ^— b\ h 

tiT. u >it:^;i/ K^—- tr\ ^^x^^yji^ h=^^—iz mmms 3-1026 
92-^). — X U ^— ^'JV^ )im'r ^ 

J h^>X7i^— tz- (W 099/07853) ^©gf^^n— KT^DNA^ 

@gl-:i^®fb^t)$^fiXr§;^i^;^lli!fe^I-rail^h LT{±. a>r |. /7';^^-;^^5=■' 
h Kn>f:h-Hf (aKGD H) . ^ V^:^>gg';7'— tf. 'J >^7'-b^;i. 
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C L - X b - ^ 0 

7i-->:t-<.D>^^^LrM^^y'yX^ K (=r^^aS5 5 - 1 3 1 3 9 m'AU. 
^r^mo 9-3 16 9 1^^>^. ^^Bg5 6 - 1 5 6 9 6 ^i>$B. ^XXI^mW- 

3 - 5 0 1 6 8 2 ^£:m^m) x^A^ny ^ xmrnm^mm^if^'t ^ Z tlz X 

— tr$:P— K-r^itfc^^^-r^X Ut}-- >7|-^n > 1 - 2 9 5 5 9-^ 

. ^^^-tz 'J >7=^ti K □^":H--tf ^=1- K-r^ite^ (^^r^Bse 0-012 

9 9 5-^) . Xti^^-t >J >^^ — -tf:sr>'^^-fe 'J >7='t K D^":^ — -tf ^=1— K 
T^m^^ (^^^^6 1 - 1 9 5 6 9 5^) ^mm^l^mX-T ^ Z tlz X-oX 

^m\^^n^^i±m^-t^z ti^X' # So 

y — ;i/ t:;i. ^ — -iz" ^ p- K T a D N A ^ #A1- -2) 

U >:i-^s5t^.ite^^^^n 7 ^ ^S^fflSiza^A-T S d ^ (3 J: o t^t ^ :i h 

L -M- ij >^^/]ijc^.iae^i: LTii. f^iJ^ii'E. coli® i 1 vGME DA^^ 
p > :6^^(f c>nSo i 1 V AitfE^A^u- KI-^t; U:t:^>^7' ^ ^— tzii. 
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i 1 ^/ AlzmX^tltz. XJi i 1 V A;5)i5Sif ^tl/; i 1 v G M E D A^t-^n 
i 1 vA/b^^^Lfe i 1 vGMED:t-^P>7b^^{f ^ti^o 
i 1 vGMED A;r^n>{i, L -^-^ 'j VSU'^/XiiL - V p ^ v > 

i 1 V GME D AtT-^p Xis SJ^feS^ i lvGMEDA;r-^P>^ 

±. WO96/06926 , 
CL-P^ v>D 

S^^t4M{c;!jax.T. $iiiai^*g/?)^IIMa^(3|^|5^^n:^cL-P^ vV^^fiJc^.iifE^ 

^p :7 ^::^sjzat-^^3[^!^7t)^m^r ^ L - p-r i^>^^5jc^.ififE^®$ij^^ 

L-^VP-fvXi. 0iJx.(i\ E. coiiEja*® L-X >iCct 
We^^c^SP^^tLfer;^A^;^ har:^— tf l -^h^-t U V^^t Kpy:^— if I ^zi- 
K-r^ t h r AilfE^^^tf t hr AB C7^-^P>i:. L-^ Vp^ vXcJ:^ 
PflS7{p|IK^('^l^^nt;^l/^->^r KT^ i 1 vA3tfe^ 

^a^^/b^oT^- j.^ — V 3 >(Cd):.g;feMt^:65|^^^ti;t i 1 v GME D At}--^ 

(^$if^¥8 - 4 7 3 9 7 mm) o 
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^m^^±W^^^Z tizX^X. ^^e£*^^ib stiffs (WO 9 7/0 8 3 3 
3) o 

7-1/7 x>Bf7=^ t K^^-4i- (CM-PDT) itfs^^ (^^^^ 5 - 2 3 6 9 4 7 
^P^^Bg 6 2 - 1 3 0 6 9 3^i>fg#He) . n^ifms -"F-^t^i^ -D -T^ 
\fy-^y'yn>m- 7 - 'J >^v>^--iz- (D S) ifife^ mm^^ 5 - 2 3 6 9 
4 7^. !f#[liRg6 1 - 1 2 4 3 7 5 ^i>fg#HB) >^liitigX(i« AT ^ C (z J: o 

ilfS^^aif h U7°h7T>7i--<.n> {^mm5 7-71397^. 4$liBg 6 2 
-244382^. i^Hltf 1^^4,371, 6 14) ^mmKltmXr ^ Z tiz X -^X . 

±H3t::ct o C LTffens 7^^Mt6^*r^^^P7 ^ ^7S$ffl@ 

mmo:>mi^^izh-Ti. ^ ^t^^mmm^^^zhizx.^ . ^^P7^ "^xmm 
mcDm^mztt^xL-T^ ym^smtmmLtzA^uy ^ ^ xmmmmi^^m 
m-r^ztipx^^o 
^^mxmi^<^ti^m.^mt. mnA9y—)imit{im^^o:>i^mizm^^^ri 
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mmit. mnizi±. &tommyLi±m%mmmtji^cD^^%^m^-r^ pH5~9. 
^mzj:,^x^^-r^ztt^r'^^o 

TASDj t^i^o) . KDv^trn U >^^^^^ (l.:XT TDDPSj . 

Koi/fn >; >^b^-^^— t? (WT '"DDPRj ^^In^) , St>\ vT'^y 
f;^ U >Mj^m^ (1->IT TDPDCj ti>l^o) (D^^(Dmm^^-\^r^mB 

:7'^ >J->&ffll^T. AK. ASD. DDPS. dm^mPdC^ ^KmLtzWi^^CD^m^^ 

nm^mL. ^»mmit^wis.Ltz^u->^miK-r^ztiz^^xm§T%z 

tifiX^^o 

^Jx.{iV^n7 ^ ■ A^a hn y t XA^m (NCIMB10515) fp^±m^i$^T) 
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NA^. SaitotbO^^vi (Saito, H.and Miura, K. (1963) Biochem. Biophys. A 
eta, 72, 619-629) S?{lJ;Dm^L. m^^cii^W<mm. f^yx.«Sau3AI>Z.(iAluI^ 

■^V^Ts t]}^^tifc^fef*D N ArrM-^. v U b r • 'j (Esche 

richia coli)) ^^F^T S f^t^fiSl^arf^f^-v /7 ^ -DNAiz^SI* M^^^DNA^ 
ftii1-§o 5?5fei*D NA®i2]rrJ;fflv^f-$iJPKif^^fH]-*is^iSftSa 

^ l; ^ ii a ^iJPSH* -K^^-DNA(Cf1?ffl^-(±TZn$ ^^^;i^{b L . taj^ 
f^mr^o <*l^T\ ±iBcDJ:o{3LTf#}tiftfef*DNA^M-i:g^;t^h^^tj]^^ 
nfc^i7^?-DNA^vM^L. CltLicDN A U tz\ L < i± T 4 D N A 'J 
^ D N A o 

^)-i^t^m^ti^o :iCDmWM^lt D.M.Morrison®;^v£ (Methods in Enzy 
mo logy 68, 326, 1979) ^ I Wi^^S$fflJ3a^^fb:b;i/ ^> -^7 ATMS LT D N A 
(Dmm^i^mryjm (Mandel,M. and Higa,A.,J.Mol., Biol. ,53,159(1970)) m 

izx^n^ :itt^X'^ m^^mmxit. u ^ h n :tf ^ - v a >iit U 

mm^^ ^ — tLXlt. pUC19. pUClS. pUCllS. pUC119. PBR322. pHSG299. p 
HSG298. PHSG399. pHSG398. RSFIOIO. pMW119. pMWllB. pMW219. pMW218. pSTV2 
8. pSTV29^d5^(f P>n. ^(Di^y T-iy^-^'^ 9-i)i^m-r^Ztt)iX'^ 
x.it. pUCllS. pUC119i;JiT>t:i> 'j >i^D^t43i^5^A^ pSTV28Sl>-pSTV29J;{i^ 

«l#-r ^ ff^MIEf^f^©^ ^ 5lW ^ i± ^ 3 h ^ ^ o 

ff^MteJ^f*^tS«Ls ®^*A^?.Mt^x.DNA^lp]iR-ri)7jii h LTii. T)lti 
^ 'J -^t<^ffll^T. AK. ASD. DDPS. DDPRXttDPDC^ L /i^^^^cD^^<*>& 
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kK^^mLrzW^^(D^^t^tLXi±s 3|l^S(7)AK^zi- KT^iifi^ (thrA, 
metLM, lysC) ^^mLtzE. coli Gnt^m:f'^n^o ASD^ L ^tS^^I^CD'^ 
n^tLXit. E. coli HfrSOOO U482 (CGSC 50Sm) t^mf ^tl^ o DDPS^^Ji 
Ltzm^'moD^m^tLXit. E. coli AT997(CGSC 454imt^W <^ni> o DDPR 

LTJi. E. coli AT999 (CGSC A54m)io^mf^ti 
D?dC^^mLtzm^^(D^mmtLXl±. E. coli AT2453(CGSC 4505^)*^ 
^(f ^tl^o E. coli Genetic Stock Center (^ItHu 

hil'H- ^— v:7'>(New Haven)06511-7444. gPThX^t- >gE 

^M'^Pfr (Yale University, Dept. Biology, Osborn Memorial Labs.) , P.O. 
Box 6666) f}^^X^X^^c 

±t^^mm±. i^-rtii>mm'pmtxit^^xtf^i^t\ ak. asd. ddps. ddp 

\'-rhmiii'T'^^t5l)NAm^tm^ti^o ^tz. E. coll AT999 (CGSC 4549^*) 

izx-^xij. DDPR^p- h^r^MBi'^m^-r^w^mmmtmi^n^o 

^ o 

*^0jl®AK^=3- Kri)3te^ (l:XT '"askj t^i^o) EmMEm^^ 

eiz^r^^ti^T I yitie^'j^^j-r^AK^p- Kr^o askiie^ ^ tTMi^fi^tz 

3^^ni^©askififE^(i. i2?^OI&^ 6 ic^sfT ^ y fitiS^'j h f5]-c7)T ^ y etlB^il^ 
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a TzEmr ^ o t ct i ^o 

8 ^Z7f^^n^7^ ^ ygggd^'J^Wr^ASD^Z!- KT^o asditfe-Ti: L Tmf*e^I(3 
it. id^iJS-^ 7 CDi^SS-^ 9 8- 1 2 0 7 ^ f> Aj: ^ig^ie^ij ;^ D N A 

fffiCDftll® zi K > ^ g SB^iJT o T ^ J; O o 

fWJzii. ffi^'-yS-Jf 9 cDiMSilt f} 1 2 6 8-215 5 A^^iMSi£5^'J^^r -5 D N 
A}?)i^if ?>n^o ^tz. :$:#6nj3©dapAite^i±s K^JS^ 1 0 ^Z/T^ l"/^ ^ y g^K 

K > ^mmcomcD =3 k > ic g # isx. ib^ut ^ o t ^ i ^ o 

*:^0g®DDPR5: =F - Kf^ite^^ {l:XT TdapBj ^^l^a) Ji. iB^iJ^iB^^OS 
1 2 ^ y Rtid?'''J§*-r^DDPR^=i- Kf^o dapBitfc^^ LTM 

i^fi^ccji. iE^'ij#5§i icommm^2 0 8 0-2 8 8 3 t^^tji^iumim^mr 
^DNAt^mif^n^o ^tz. t^mmdapmii.'Pit. m^m^ 1 2iz^s-rT ^ 

:^^0^CDDPDC^=i- K-r^iife^ UllT ^lysAj i: ^ I ^ -5 ) iil?'J^iH?'J# 
^ 1 4 {c^fs^n^T^^ y ^id^'J^^-r^DPDC^u- Kf^o lysAigf^^^ LTft 
^*fl^{3{i. IB^iJS-^ 1 3cDi^.m#-^7 5 1 - 1 9 9 5 J^c^^SJ^SIB^U^fl 1"^ 

^tz. ^^m(D^mmmm^it. ^^is^us^e. 10. i2xiii4(z 
i^m. ^itmiiim^D^m^^tsT I ym^m-b^^tji^^(Dx-^-z>x. ak. asd. d 

DPS. DDPRX{iDPDCrSti^^r^^>/^^M*i3- K T -5. ^ o T ^ J; I ^ o 
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zzr ri^L<ltmmj tit. L<i±l~l Ofi. ci;D$?^L<iil~5 
±t^(D ^ o ASD. DDPS. DDPRX{iDPDCh5IMfi^iCp]-® ^ ^ =i 

&^mi^s jiAs mu. ^itmiL^^tsXoizi^mm^i.k^T^ztiz 

>^Ma{3j;oT4;mf#^tlf#^o ^g^ShLT(±. AK. ASD. DDPS. DDPRXliD 
PDC^D- KT^DNA^rh K p ^ i^yUT' ^ >^T' ^ > h" h nmmT^^^. R 
U^-AK. ASD. DDPS. dd?RXl±D?dC^zi- \< t ^DN A^m^T ^^^m. MXit 

^tz. ±t^(D^otj:i^m(Dmi^. IfAs ^itMimiZlts AK. AS 

D. DDPS. DDPRX(iDPDC<&«J$t-^^g[^!^M^®«©ai^{cS-:5<il-^7^^h-® 
^^{3^L:<5'^S (nutantXfivariant) ^^^ti-So 

ASD. DDPS. DDPR3^(iDPDCrSt4^|||^§:ii:(3j:^)^ AK. ASD. DDPS. DDPRXiiDP 

^c^mm^izm~(D^>^^^m^::i-h-r^BNAtm^n^o ^tz. ^m^^ 

■r^AK. ASD. DDPS. DDPRXiiDPDC^in- h'-T-SD N A^/zlicn^m^r^ififfl 

mt^^. f^jx<i-iE^ij#^5®^»s^5 10-17 3 e^^^d^^^aia^ij. ie^ij 

#^ 7 cDHas^ 98-1207*^ 6 ^^SlS^iJ, iE?iJ#^ 9 ©^S;^:^ i 2 
68-2 1 55 *^?, ^ S JgSiB^'Js 1 1 ® J^S#^ 2080-2883 

:^P^^cS^Si2^iJ. mm^m 3©igS#^7 51-199 5 A^?,;^d:;5igMie^ij, 
Xiicn?>c7:)iMSiE?ij®-*p^;^-r^rp--7-i:;^ h^^f^TT^ 
t:)^-^. AK. ASD. DDPS. DDPRXiiDPDCfSt4^;gt-^^>M-^K 
$:3-K-r^DNA$^^-r?.C^{-J;oT^). AL\ ASD. DDPS. DDPRXJiDPDC 

n\.znmmt^i^mm^mr^:zt^m.^^r^o 
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+^•>M^ r U ^W-tz — V3 >(7)i^UC7)^f^t:T^a 6 0°C. IxSSC. 0. 1% 
SDS. $?tL<{i. 0. ixSSC. 0. 1 % S D S JzfflMaT ^igit^T'^-l' 

v-hL. ^iie^ ^^tfDN A^>t$IISii:-rS P CR (polymerase chain r 
e&ction) KJit^izX-DXil^m-r ^Zti^X'^ yn—y'hLX. SOObp^i 

(i^ 5 0°Cs 2XSSC. 0. 1 %SD SAs^(f en^o 

^{z-:3UT(is n^mcDi^^^^m^^ 9 — AK. ASD. DDPS. DDPRXiiDPD 

C?Stt iiJ^T i) 3 h (3 J: T bW.< Zt t^X # o 

^^miz ctD. ^^07^-^;^ • /^DhD:7Ty; ffi^fe^DAK. ASD. DDPS. DDP 
RXiiDPDCSr>'^n^ ^=3- ]'-t^miiil^(DiUMM^^\m^^tHz^titi(DX\ Z 

AK. ASD. DDPS. DDPRXJiDPDC^n- KT^ D N AiE^'J>&?#^ C hTb^T # ^ 

hayTxm^i^DNA-b^c^mm-ri>ztizx^x^m^ti^o 
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(LJgiife) 

h h U > {9-'^ y::i^m) lOg/L 

NaCl 5g/L 
[120°C. 20^PB^©,^mM{S^f7-^;to ] 

hTij- (9"^ yzi^tm) 15g/L 
[120°C. 20^PB^®.^MMH^^f o;to ] 
(SOCtgife) 

yN-/7 h h ij r h > (7=^^ 20g/L 
ifSji^r;^ (^^ 7iJttii) 5g/L 
lOmM NaCl 
2.5mM KCl 
lOmM MgS04 
lOmM MgCl2 

f-m.ZZumO^y ^ JV^ — ^mLtzZncD-^^'^-^iyA^^m (IMMgSO^. IMMgCh) 

(121Mlt§i1fe) 

K2HPO4 1.2g/L 

KH2PO4 0.62g/L 

NaCl O.lg/L 
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(NHJ2SO. 



0.5g/L 



MgSO. • 7H2O 



0.2g/L 



CaCh • 6H2O 



0.05g/L 



FeCl3 • 6H2O 



l.Omg/L 



H3BO3 



10/ig/L 



CuSO. • 5H2O 5/zg/L 
MnS04 • 5H2O 10/zg/L 
ZnS04 • 7H2O 70//g/L 
NaMo04 • 2H2O lOxzg/L 
C0CI2 • 6H2O 5//g/L 
^ 9 vol/vol) pH 7.0 

^ y — ;n.:j.^(±i2rc. is^Pa^cDMSiMa^tTo/io ^ < <^<»t*^?) ^ ^ y 
^ ^ y — ;b 2% 

g >^-:t? U '^7A 0.12% 
^}ym—t!\)^L. 0.062% 
iMfb;^j;i/>"^7AAzR±S 0.005% 
SfL^-x- ^' T-^ V A -b.TRlg 0 . 02% 

Itfb::^ h 'i7A 0.01% 
i^<b^-0^A,7KJ^I l.Omg/L 
^L^7'>^:^'^A 0.3% 
efi^^-liSTKli 5^g/L 

-^>±J>Il7K±M 10/zg/L 

^^jr^ymi- h ^) 'yL.-yKi^ lO/zg/L 

^e?^ 10/ig/L 

^.^ffilS-tTK^ 70/ig/L 
ii'fb^— =i^N";b h AtRJI 5Aig/L 
mfit:t;;i/v't7A (M^^b-^i^) 3% 
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(pH7.0) 
121Ml±gtte 

^•^■^ hT:^- i^'^yonm) 15g/L 

-ji^muLtzo ] 

(M 9Sli>±Sift) 
Na2HP04 • I2H2O 16g/L 
KH2PO4 3g/L 
NaCl 0.5g/L 
NH4CI Ig/L 
MgSO. • 7H2O 246.48mg/L 

2g/L 

pH7.0 

[MgS04. ^*J:U^y;i/3-XJiSiJ{z$Sg(120''C. 20^rBl)LTJn^feo ^^c. 
M 9 g'J^tStife 

^^■^ hTii— {=r^ y^%iM.) 15g/L 



1 L - u vy'^mM(o%\m ( 1 ) 

^^SilysCSU^-'^^S^dapAti. ^^tf^^^r^X ^ KRSFD80 (W095/1 

6042^#BS) $:fflV^T^^D:7^^XS$£BK^C^AL;^Co RSFDSOtt. RSFlOlO® 
l^m\%'Z-^^]Lk'm^^^'? ^ — KpAYC32 (Chistorerdov, A,Y., Tsygan 

kov, Y.D. Plasmid, 1986, 16, 161-167) \z.^^-^ hr=p 7.1. HpVIC40 (W090/0 

4636[lP^^>r^^/^•>r^ 'mm.^'^-^mzmT^m ©^h^-9--r^u>itt4it 

e^orp^-^- (tetP) CDT-^^Lils tetPJz;r^LTte¥^|p]3tPlE^fS]^7^^:5ct 
coliS*®'^SSdapASI>'^^5^1ysCA>^CDjli;?TiSg^nTl^^o C 
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(D'^nmdapMi. 1 isficT) h ^ >>■ > ^^mt^^ □ V > mi^^ntz '^hsddp 

RSFDSOii. l:XT^Zff^TXoiZLXmm^titzo X ^ KpdapAS24±£cfe ^5'^ 
^g^dapA^pVIC40cD7^ h ^1^-^ ^ U > »t4ite^ r D ^- ^ -©T^lJz L . 
EI 1 £^7fx-r«(z LTRSF24P^?f /co ^^{l. 3®RSF24P^. '^^S^lysC^^tfpLLC 
*807iP'^. ^SMdapASr>'^SSlysC^W-r^ X ^ HRSFD80^[2] 2 iz^fxl"^ 
iZLXi'fWiLtzo -ttai^-ih. pVIC40{i:^ bTi-- >;r^P >^a^T•l^^*^ RSFD 
SOTii^©;:^ U >:t^^D >A>^^§^dapA^^tf D N A^M-Slf^HS^lysC^ 
^ tf D N A ^gf S ^ tl T I ^ ^ o 

RSFDSOr^X^ KTJf^Mtel^^nfcE. coli JM109^(i. AJ12396 ^^rg ^ ti. 
l5H*(i. 1993^10^285 ^cii^mll«x||M[^^^^^x^x||^if|^^ef^m (a5{l 
S-^305-8566 B*:a,^Mm-:3 < (imm-Tg 1#3^) {z^itS^FERM P-1393 
6h LT^it^ti. ^ LT 1994^11^ 1BJ3 7- ^'-^X h ^1^(3^-5 < HP^^rEJz^ 
m^n. FERM BP-4859c7)'Sa^#^A5f^^^tLTl^-5o 

E. coli AJ1239^^. r h i/ > ^20^lg/L^tf30lnlcDLB^g^feT■30°CT 

12B#PB^i§# LTff^^r Si*:*^ . Wizard'' Plus Midipreps DNA Purification Syst 
emCrn/ ±?-ttJ; t) rt5P^)§fflV^TRSFD80r^ ;^ ^ K^*SS^U/xo 

(Canadian Journal of Microbiology, 43, 197(1997)) D p< ^ D 7 >f 7. 
. ^5^D h D 7T^ASir^ (NCIMB10515) (Z^ALt^Co MmtLX. RSFD8 

07°^^;= K^^^Sl|-rspg{3ffll^f-pVIC407•^x ^ k j: d xb^r-- >^-<d >^ 

=3- K-r^DNA^l^^^iJI<^LT-^^^-gP^®<^:^}#-opRS7-^7 ^ K (^^^ 
¥3-501682^^>^#HB) RSFD80i:[5ia{3 LTASmCCagAL/io 

(2) E. coumMoD^mmiysc&u^Mmd&pA^ m^r ^^^ny ^ ^xmm 

RSFDsoT-^x = K^^^^$■r^^5^P7 ^ ^7 - h D7 TT^Asm (iut. 
TASi/RSFDSoj tmrztt^^^) pRsr^7>^ Y^m^r^^^uy^^ 

7 • p<^D h D7 7-;^ASm (tUT. TASl/pRSj ilB^-rC hAi$>^) ct ^3 . Mlffl 
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LXmmLtzo ASl/RSFD80:fcJ:t>-ASl/pRS^^. h b 7* h ^ ^ v >20mg/L^^ 

±m(DJiolZLXm^tltzmi^^. O-C^^f^^TTO.ZX KCl-e-^r^U. lOmM m 
gS04, 0.8M (NH4)2S04^^ctr>'0.03M /3 - ^ Jl±i y° h ^ -JV^^tsZOmV ym 
ti'J^Mmm (pH7) i3-!!SvSL. M'^'Mm (0-C. 2 0 0W. 10^) T-a 
i^^^^Ltzo mi^^m^^0''CCO^i^TX\ 33,000rpm-e 3 O^Pb^.C^L. ±vi 

^t^xztiiz 80%mm i3 ^ J; -5 t > ^ ^ a ^ mu u . o°ct i mmwL 

St/if^is^C^L. -^Ix h $:10iiiM MgSO^, 0.8M (NH^ )2S04iD J: r>'0.03M /? - ^ 

jvtiyh:^^^~)i^^ts2om^]>mtiV'yMmm (ph?) (3i§i§¥L/ro 

AKrSt^ £7)iBiJ^(±X ^ >;/ hx'>^(;D;^i£ (Stadtman, E. R., Cohen, G. N., LeB 
ras, G., and Robichon-Szulmajster, H. , J. Biol. Chem. , 236, 2033(1961)) 
iZ'1^^■otlo -r^t)^s THBfIe}cCD.SJ^^M^30°C-e45^^ >^i^— h L. FeCla 
mm (2.8N HCl: 0.4ml, 12nCA: 0.4inl, 5% FeCh •6H2O/O. IN HCl: 0.7ml) ^ 
iPX-T^fe^-a:. zn^M't^^ik. ±vicD540nmT®Di^^S^jBiJ^L7"co rSISii 1 

^mz^m-r^n h'n^VAmcDmxmfik (iu=uimoi/^) Ltzo ^;i/PS7tf^m 



reaction mixture *' 0.3ml 

t ]'a^i^)lT^ >mm 0.2ml 
0.1M7';^^-?^^>ig:^ U -^7 A(pH7.0) 0.2ml 
BB^ 0.1ml 

tK (m-^>x) =f iml 



*1 : IM Tris-HCl(pH8.1) 9ml, 0.3M MgS04 0.5ml, 0.2M ATP(pH7.0) 5ml 

*2 : SMh Vu^^yjiT I >\nm^m.miZYiOUX^mLtzhCD 
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L-U ■> >5inM^S 










{%) 


ASl/pRS 


7.93 


9.07 


114 


AS1/RSFD80 


13.36 


15.33 


115 



*1 : nmol/^/mg^ >/^^M 



tzo ^tz. RSFDSOr^y^^ KJCzi- K^tli)E. coliS*®AK{± L - U v > J; 

(3) E. colife3fe®'^^MlysCSI>'^-^^idapA^(Sl^t-^^ 7 ^' ^XMifi 

^^{3. ASl/RSFD80^'i:r>'ASl/pRS^>^X h b r h i> >20ing/L^^$fl21^^ 
t^tlfetcltaL. 37°CT34B#PB^tgi:oig»L/!:o ±^«lfT^. @i*:SI>-J^ig;b;i/Sx 

to 



m2 








(g/L) 


ASl/pRS 


0 


AS1/RSFD80 


0 . 3 
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mmm 2 l - u i^y^mmcDM^m ( 2 ) 

(1) x£:?B^i^-^^ ^— xcDtacrn^ — ^— Mi^cDflii^ 

L - U >>>(Lys)®^^fiio(zM-^-r^if*^^ 7 ^ 7. ■ A h a y t 

tac r D ^ - ^ -pMfelcJi^ pKK233-3( 7 t ;b t v TttS^ )® Iz m 

mu^'^] A^—\nz^^?mzrmmLmmLtzo ?cm. 94°c-2o#. eo-c-ao 

M-^SiRL. $fJRlil«EcoRi;^I>'PstI{3T$aiiL7"co l£fg^l^-<^ ^ -pRS 

(^$^¥3-501682^i:j$g#HB) ^fBjC^iJISg^^tzTiaJ^TL. ^n^'tl^^JISg^^ 

tuggfiffiii. ±m(Dtaicyn^—^-mm^^tsmm^^m.?i'Xn. pRs-tac^f^ 

(2) dapAiti^^ (vt Kui^fin U >^^s£i#*itfE^) ^?i:7-7X^ KpRS- 
clapA24i5=tt>-lysCiif5^(7'y^^Vl/ h tzitfK^)^iir^ X ^ KpRS-lysC80 

Lys(z ct § Sl^rSticD 7 — Hv^ «y ^ PfiSA^^^gf P^^ ti^c v t K n v h" u U 
>gt^fiicSISCD'^-SMitfE^(dapA*24)^ (1) (ZHBtfeL^c^^SJlTfteJcLfcr 
KpRS-taciz|flJ^Ati/io 

trdapA*243tfs^MJ5!^(iRSFD80(||»iJ l#BS)®DNA=^^§^iz. ras-^ 1 7 
S 1 8 (7) ^Sie^iJ ^ ^ oDNAKfr M-^r^-f^-hLTPCRt^TtitlLT b o 
PCRIi. 94°C-20#. 60°C-30#Sir72°C-90f'>cD-9-'< ^;^^30[e]hl^^^f^T^To 
;to ^©^M-<&f|iJPKgiaSse8387ISI>'XbaI{;TmSt. ^tl^-noiJOBfiffi^ ^ o 
dapA*24afE^^M-^^i!lL;^;o -Id. pRS-tac^. lB]^(cSse8387I Xb 
aUzrn^^^m^tLtio ^3-\±ia<Z)dapA*24itfE^liT>i-^T4-DNAU tf{ZTM 
^ T ^ C i: T- pRS-dapA24 ^ f# ;t o 

h^-:H— tfcDiSe^ (lysC*80) RSFD80cDDNA^t$^ (Z L. Id^iJS^ 1 9 
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94°C-20#. 60''C-30?'J;&l>-72°C-90?'J;^7)+^^ ^;u:^30[I]i:u-3^fq^TtT-o;^co f# 

i)pRS-tac>^^iJISg|^Sse8387IZiI>'SapnzTMilL. ztiiz. ±12© lysC*80itf^ 
^»tM-^T4 DNAU ±f--tz iZTig^1-§ Z pRS-lysC80^f1^5jcU:^Co 
( 3 ) pRS-dapA24^;tlipRS-lysC80c7:)^ 7 ^^x-/^DhP 7 rX-^co^ 

±IB©ct ^ (3 LTf#?5ti;tpRS-dapA24St>'pRS-lysC80^. ^tl^tl. :iib^h 
□ I/ — V 3 >-<2fe(z J; t9^^p-7-<^x • huy-F XAS1|*(NCIMB10515) 

izmXL. ASl/pRS-dapA24St>-ASl/pRS-lysC80?:f#^:o ^ tl^HT. h 1^ y' h ^ 
v>20mg/L^atfl21^MJgifeCiaaL. 37°CT-48B$PB'3t[^i: o ig« L;^Co 

It (B3^^7tS^. ^i^^tf*:^p-^ X^MLtzo ^^^mSlzfrsTo 



3 





L-'J i^'>J^? 


i&iUcD^mm. (g/L) 


ASl/pRS 


< 0. 


.01 


ASl/pRS-lysC80 


0. 


06 


ASl/pRS-dapA24 


0 


.13 



nmm s l - v > ^mmcDtm ( 3 ) 

^^□•7 ^' • /^D h P7T7>ASm (NCIMB10515) 121MUgtteJ;^ttH 
L37°CT15B^PB^i«L;^o f# ti;^c®^^m^£i3 J: (9 NTGM (NTG^i^lOOmg/L. 
37°C. 5^) L. S- {2 -T ^ y x-^ji) -^>Xy^^> (AEC) 7g/L. RXfL 

-y]y:t->3g/i^^^-rzi2mm^mmizm^Ltzo zti^. 37°ct2~8 
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^uy ^ ^7. • ^^u V p:7 T^AR-166^i:^^ \.fzo W0k (ASm) SI>'AR-16 



4 





L- 'J v>m^lMcD3i^a 




(mg/L) 


ASl 


5 . 8 


AR-166 


8 0 



^^uy ^7. ■ A^a h u y-r XAR-16mi±. >r ^— h ^ >^-^"— AJ1360 
8*^f^^^tL. 1999^6^ 10 Btzii^^^#X^^$}$j|^i£^X^X||ji'#5Jf3^P)f 
(S5{gS^305-8566 B 2^@.^M»o < m^-T § 1 # 3 ^) {3gi^#^FERM 
P-17416^ LT^at^n. ^ LT2000^^3^31 B 7'^'^^ h ^l^t^^o < SP^^ 

^i^#^FERM BP-7ll27^)SM^^nTv^^o 

ll»'J4 L-y;U;t->^Sa®iiJS!i 

(1) ^^ay^~^xmMM^o:>X]y^—y:t^ayy°~^y.^ Kcd^A 
E.coliffi3fe®XU^::i>^^D >:&|^fgtfcr^^ ^ KpVIC40 (W090/04636a 
^.&m^^>y \y ^$^¥3-501682-^£j$g)<&niU^ h D4<b-V3 >vi (Can 

adian Journal of Microbiology, 43, 197( 1997) )(3 J; D ^ 5^ □ :7 ^ ^ ;^ . ^ ^ 

PhD^^T-^ASm (NCIMB10515) IzmXL. ASl/pVIC401*>&f#/;o MMtLX. 
^—^^CD^^m-Dy^ X ^ h'pRSr^:^^ K(i|^^¥3-501682^i^lS)^pVIC40 

tmmizLxmmzmxL. kzi/vKsm^mzo 
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ASl/pVIC40SI>'ASl/pRS^^$. X h V r h -< ^> >20mg/U L-M"ij>lg/ls 







L-XU7r->©^^M (mg/L) 


ASl/pRS 


15 


ASl/pVIC40 


30 



^5^-0 7 ^ • ^^p h □ -7 T v^ASl^ (NCIMB10515) 121Mltgtfe(zflia 
L. 37°CT:15StPp1tg«L/3o ff n^cH^^mii ic^ DNTGM (NTGaj^lOOmg/ 
L. 37°C. 5^) L. *+f^y|t (DIFCO^iM) 0. ^ 121Ml«^tgit 
W^\.fz. 3n^37°CT 2-8 BPB^tg«L. 3 d - -^0gjc^-yr7^co :in^®i3 

y^D^^-^X-.X^Ph P -7 7';^C138^*{i. r^-f^— h ± >/N'— AJ13609 
;b^<^^^tL. 1999^6^ 10BJzil^^ll«X||f$fliP^^^X^X||f$fj5if^F/f 
(®3MS^305-8566 B *B.^M»o < ii-rfjm-TB 1 # 3 ^) (3^K#^FERM 
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P-17417^ LT^ffE^ti. ^ LT2000^3^31BCcy'^--s;^ h ^miz^-D <m^^M 

mm. (Asitt) Rucnsm^. m^m^mizmmL. tij%miz27''crzm?sm 

^ 6 lZ7]\To 



mm 




L - o ^ V > 


L--rvD>ri>> 




(mg/L) 


(mg/L) 


(mg/L) 


ASl 


7. 5 


5. 0 


2. 7 


C138 


3 3 0 


16 6 


2 4 9 



^^D^^^X • p<^n hP7r;^ASm (NCIMB10515) ^iSlt^F^5ml©121M 

y^x^p^(D50m\cDmmt^mizi%ttj:^xoizmmL. 37''cizx-'m.mmi^m 

Ltz^. M'\:^^mzrmml.rzo ^Omicommm (SOmM Tris-HCl (pH8.0), lOmM 
EDTASl>"20mM UClt^ ^tj:^inm (pH8.0)) (cfJiSL. ia/C^^^ LTMSf^. 5m 
g/ml©'Jv^— A^Dcfct^'lO/zg/mlcD'Jrrf^^bT"— tzA^^if5ml©TENjg?tf3S 

mm L tzo ^rcr-so^mm^m. yu^^ i—^z kru^o u )v^mi- h u ^ a 

^ If iiJ^ AS ^ ^ 1 0 g/m 1 & t>-0 . 5 % ( wt / vo 1 ) h ^ ^ J: ^ v^.i]P L o 

70°cx 2mmi^u^k. ^mcDmmy y (lOmM iris-Hci (ph s.o) 
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7';i.n-;b = 25 : 24 : 1) ^jQ^Ti'M^L. ia>C^^/>^ L /io ±m^lB]mk. 



70%®:n^ y-;UTi%^L. im^ (lOmM Tris-HCl, ImM EDTA 

(pH 8.0)) MmizmmLtzo 
( 2 ) m.ii.^'y^y''^ ')—cDm^ 
(1) Tf#?,n;t!^^-fei*:DNA (lug/ul) H^ISjt^S (BOOmM Tris-HCl, 1 

OOmM MgCl2, lOmM v^^XU-f h — ;i , lOOOmM NaCl (pH7.5)) $iJPSg# 
^Sau3AI (-^mmm) SmitL^. ^^200//14^T;■37°C^Z:fcH^T10^Pa^S^&^i±^c 

3rD-<-;^-^T (1-:AT ""kbpj tmm) (l^g^-raDNA^. Concert^^ Rapid Gel 
Extraction System (DNAIaJiR^ GIBCO UUtm) ^fflV^THiRLfco :i© 

-^s r^:;^^ h'puciis c^pitM) z.5ug. mmm (zoom Tris-Hci, loo 

mMMgCh, lOmM i^^^XU^ h—)l, lOOOmM KCl (pH8.5)) 2//K ^iJ[5M^.^Bain 
HI CMm^^m) lOi^fi^. ^^20/il4IT-37°C^Z^H^T 2 BtFB^;S^&^-y-^cf^. ^ 
^'J^aiT-;!/* U 7 7t-;^7T^-Hf (S^jtii) 20^14^^35*0 LT. ^ ^, {c30^Pb^ 

±-/S(3l/10ScO3Mg^^:h h 'j A (pH4.8) h2. S^CD^i ^ y — ;b ^inx.TDNA%^± 
iS:^-l±fco ^©DNA^^S'C^^^LTIUiRf^. 70%®:ii^ y -;UTi5ty^ L. K^^il 
^^^^ TE?^?^£iZ;§ML:to 

i-:A±Oct ^ (iliS^L t^fef*DNAc7)Sau3AIv^'fb4^i:. pUCllScDBamHIvf^fb^^^. 
Ligation Kit ver.2 CS^gitS^) ^m^^XW^^^fzo S/^;?^!Zl/10fi®3MS^i$ 
i-Y')^L. (pH4.8)i:2.5^©ni^ y-;u:&ljnxTDNA^?±iS^-a-^Co Zti^is'i^* 
^^LTlHliKf^. 70%©ai^ y-;UT;^^L. TEj^^^iiigH? L/; 
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E. coli JM109^|^ltmf^5ml® Li^tfe{;-a#^^i@b. 37°CT-«Mig« 
Ltzo m'htltzi^mm^bOOmm&ny ^ :^Z2\^(D50m\(DLmmizntti:^ X 6 
(3|g?lL. 37°C£3T. 0D66oA^0.5~0.6h'"cCi) ^T±g«L;tft. IS^Ph^zK^^ L }^co 

rcx^m't^^^LxmmL^tzo mi^^^om\(D7K^Ltz7\^^zmmL. m't^^^ULx 

m^-^'^Ltzo :i(Dmi'f^^o-^t^^DMLtzm. 50mlO7K^^L/il0%^->; -b P 

-)immzmmLX50jui-r-^'j^iiLtzo ^soui'&m^(DmmztiLx. ±iST 

©Jib ^ h D;t;U — 3 >^a^ffi (0.1cm<g)C7)^^^'y h (^<»7K<^) ic^g-^ 
i^-y h -V h ^^Ji^^WmLfzo EPSnf^s il ^ Cz 7K <^ U :t SOCig 

^tsLm^i^m i')ij—^mA^m\.^tzm^i±mugM\(DT>}^^>^)>s 

Mto. 500inmi5P:7^xi:iF*3CD. =&^©ia^!t^M^^tf Ltgife50ml{c^^^gM 
37°CT 2B#fL^jSatS«L7^io T 'i^'ii^mzx^'? (Dt^m^^t^^r^ 7. ^ 

B i: L;to 

mkmi A^uy ^ ^ :^ ■ hay T-y^A^mo^) v v^^^itfE^® 

(1) Ty^-^)l h^i-—^ (AK) ^13- KT^iSe^cD^D-- >y 
3-^©AK^:n— K-r^ it fi^CthrA, metLM, lysO^^ffl U tE. coli GT3^. 
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:^9 — y\y—htLX. 20us/ml(D^ n Ay x - d — ;b ^ ^tfM9S5^tgt1fe-x(7) 
vr^Jij^niK 37°C(ZT 2-3 BPa1{5^^aL:^Co ?§±(iAK?St4 ^W^^=cl^^c:<fe^z 

Xm^(D^^^mM^Lrzo K^pMMASK-K pMMASK-2h^^ L/ic 

:iti^®r-5X^ K^ffll^T. SSE. coli GT3^Jf^K^J^L;th^5s ff^Mte 

t^mtmrn^pi^mzx^^Lfzo ^^(c:in^®r^x^ K^^^atfBS^^^ 
'C^^mLxmrnik. m^'^m^izxmmmihm^mwiL. myanmai^coy^m (jo 

urnal of Biochemistry (Tokyo), vol.63, 139-148 (1968)) {3tt£uAKfSt4 <&iBy 
^Ltz ([3 3. pMMASK-K pMMASK-2) o T^cCiJ. ^"7 9 -vmZB^m^-T ^GlZm 

20//g/mlc7)vT ^ y U >?^Sl>'20//g/ml(D ^ P ^ A 7 x - zf— 
LiSit(ZTl5l^(Ctg«L. AKfSt4^iBiJ^L/2 (El 3. Vector) o ^(D^^. 

^-(D^^m^-r^w^wm^mztt^x. mxm}^^^-r^ z-DCD^u — yizit 

^MAzAKr^\^(Dmumi&(btitz(DX. pSTV29±(c ^ p - - > ^'t ^ tzM^^'f-lt 

askitfc^CDDNAiMSiS^iJti^'^ ^'tT^^t v v£iCT?Ji^ L Tto pMMASK-1 hpMMASK-2 
{itta®K>t^a^■cl ^*i^Dd^o;to Z(D^oiz LXn^titzA^u y ^ 
• h p:7 r;^[^*askitfE^^^$rDN AKM-cDJ^SiB^iJ^, E^|J# 

(2) TX^^^^y^-t lT)l^'\z h'H^tjKmMm (ASD) ^P-KT^Jfifc^CD 
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^ D — - > 

asdjSf:S^^^liLj!iE. coli Hfr3000 U482 (CGSC 508m ±iB hfej^iiz 
0/2g/ml®^D ^ - =i-;i/§^tfL^^m±feicM?|i 37»CT-'B^(S?S L 

e^*^^tg-r S CI {C J; D M9ft{i>iSJlfeT- ^ W RJtfe ^cC § o ^ :i T L iSifeT lE^ 

Se^^^Mt^ L T U ^ CI i: ^ fit^. L c 

AKTM-©i^ffi<&fitlf.L/!:o =§-^®r^:^^ K^pMMASD-K pMMASD-2. pM 
MASD-3^^S L:^Co Ctl^®r^^^ K^fflV^TME. coli HfrSOOO mSZ^M 

/C^^^CTM®^. B^'^mWizxmmmm^mML. Boy?,cD;^iS (Joumal o 
f Bacteriology, vol. 112(1), 84-92(1972)) il^ CTASDrS+S^rSiJ^ U/i (114. 
pMMASD-K pMMASD-2. pMMASD-3) o ^ciJ. =i > h P— ;Hlit{IOl.^T{i-^^ ^ — 
^m^-t^mi.^. ZOug/mlCDiyT ^ J f^C U >KSt>*20/zg/nil® ^ D 7 A 7 
-=i-;i.^^tfLiSitfe{lT[5l^iJctg»LASDrSt4^^fl'J^Lfc (1214. Vector) o ^ 
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Lfco n^mmt>^^-Y Wi^^T^ jmMn^. mm^i ikxi^^zm 

to 

(3) vt Kd vfzi iJ >eS^f]r£gim (DDPS)^:^- Kr^iae^O^ D-jr > 

dapAiie^S^mU/zE. coii AT997(CGSC 4547^*)^. ±IS i: [s] u ^ hu 

20/zg/inl£7) ^ y U >lt^atfSOCtSife^?^.*nL. 37°CJZTiSMtS*l^. 
iSftM^20yag/ml©i^7" ^ y 'J >StSI>*100/zg/mlCD7" > f v U >^^tfLJ§ 
tfeiC-^^ Li3 P--^m3K^-t±fco — LTlOO/^g/ml© 

b'v >^atfM9g{J.^^^tgife^©b ru l^37°CJzT2~3BrH^f^rat 

^ K^^CIf AtrM-©i?S^5tif.L/co ^^CDy^7.l K=&pMMDAPA-K p^^MDAPA-2 
i:^^L/io ::ti^>©r^X^ K^ffll^TE. coli AT997^fe ^ ^4?)TBSIe^ 
&ff^H^fllf*iiM9g{J.^tgtfet3T^WU;^::o ^^tzcin^cr^x^ 
K^^tfff^K¥Ht^#:^100/^g/inlc7)T>fv >; >$:^t?Li^tfetZT-^tg«L. ig 
«M^is'C^^^£cT*aftx *S^^Sfi6^(CTlfflJ}Sft]itl?^S^i^5:iL. Yugari^)©^ 
^£ (Journal of Biological Chemistry, vol.240, p. 4710(1965)) £Z^A£l^DDPSr5 
{'i'km^Ltz (HIS. pMMDAPA-K pMMDAPA-2) o > h d — ;H||t{c-^L^ 

Ttt^^ ^— ^«?$1-^?gi^20//g/mlCO:x7" ^ 7 U > itSl>*100>ug/nil© 
r >fv U >^^tfLtSifei3Tmj|(3tg«L. DDPSrSt4^iBiJ^L;t (115. Vecto 
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:7tX^3^c7)DDPS^=3- K-r?)ilfE^ (dapAh^^) -^^^z.h-bmm\.tzo 

dap Ail ^ CD DN AIM * i£ ^' ^ ^' ^ir v£ T ^ L o 2 o © A K 4^ 
^3^i±±a■r^DNA»T>t>&3^Tl^^ C ^A^^DTb^ofeo ^^n7^'^;^-><^Dh 
D7r7>d&*dapA3tfe^^^tfDNAmM-®iMSiS^'J^. iS?'J#-^ 9 i3^.b;to 
^fc. [5l^ai2^'J:?)^=!— K Lf#^7^^ y^lH^'J^. iE^'J#-^ 9 St>* 1 0 JZ/T>i-o 
(4) t Koi^fii U >S§lx^'^ 37— tf (DDPR) ^=3— K-r^3t^E^©^D — 
dapBitfE^^^liL}tE. coli AT999 (CGSC 4549^*)^. iiHB^ [s] C:^ b ^ h 
(I. 20/zg/ml©>>-7^^ y U >St^^tfSOCt^tfe>£v^J!jnL. 37°CJCTSatg« 

isiC^^^iiT^ffiDto m^^imtizfSM'i^. m>ts^m\zxm^^'n^tzo 

^trL*^igjt(zi:g«?^^^:i^ 37°C-Bt^^a L ;t o ?t£li:dapBiIte^$^fi 
7(^D:7^^;:?..,^^DhP t :^ [fi3^cDDDPR^ =i— K "T ^itfS^^ ^ o ;^ 

7^1^®C?^L. T^^P^^ - ^^P h P :7 Ty;S3fe©DDPRififE^5:{^J^-r^ 

M9tgJ:fe±-e^^WbT ^fco 3 a UT3®DDPR:^I3- K "T ?)ilfE^/^)^^t6 LT 

3 5^ r^;^^ Kfl'CIf A^M-®#ffi^fitl?.L7^co ^l^r^;^^ K (pMMDAPB) 
SfflV^T. ME. coli AT999>£JfJMe}^Lfch3 5s ^ i^Jf^Mt5J^f*:{iM9g{J.^ 

i^mzx^mLtzo ^ h\z'MB.y"y7.i. Y^^t^w^mnm-^-^\^i^mzx~m^ 
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r6©73;4 (Journal of Biological Chemistry, vol.249, p. 3034(1974)) iz^ 

^ -^m^-r^mJL^ZOus/viKOi^T I J t-y U >g§Sl>"100//g/mlc7)r > 
U > $:^trLtgife(CTl5]^S{zt*«U. DDPRrStS^ifiJJ:^ U ;t (116. Vector) o 
^/7^-®jt^^ f ^ ffJW^|^f4:(z if ;^rStS tli T ^ ^j: Tip o 

-r^ilfe^ (dapB^^S) Tfei):: hd^^^JB^LTlro 
dapBitfK^cDDNAi^SK^iJJi^W 7=^7)-:i^v^i(ZTyi^L/co ^ ^ n :? ^ ^ x • 
h □ :7 r ::^S]*dapBitf5^^^tfD N A|gTM-®ltEie^'J^^ IS^'JII-^ 1 1 

1 2 (l/Ts-To 

(5) i/T^y U >^l!$SjK^^*(DPDC)^=i- KT^ilf^^cD^D-- y^- 
lysAite^^^fi t/zE. coll AT2453(CGSC 4505^)^. ±12^1 f5]l::ii ^ h 

Izt^mm^m^L. 37°C{ZT2~3BrHW^SLfco ?si{ilysAiif5^§^fIL-ri<^ 

I'^izi^xm^cD^^^mm^Ltzo ^^(Dy^xi k^pmmlysa-k pmmlysa 

-2. vmLYU-Sh^^LTzo Zti^(Dy°^y^ K^fflt.^TE. coli AT2453^fe^ 

tzo ^ ^iZ^'Mmr^y.^ K^atfJf^K$£l^#:^20/zg/mlc7)^ A7:n-z3- 
;^$^tfLig^^fe^3T-^^^#Ls iS«?^$^ii>i:^^^(zT«®^. m^^m^mzx 

IfflBSft&airt^SiS^Lv Cremer^®73^£ (Journal of General Microbiology, vol. 
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134, 3221-3229(1988)) izm^Wmm^m'&Ltz imi . pMMLYSA-K pMMLYSA 
-2. pMMLYSA-3) o =J > h d -;^|||t^-ol^T{i. ^-^m^T^m 

± ^ 20 g/ml CD ^ D ^ A 7 :r - n - ;u ^ ^ tfLt^ife C T IBUt {3 L DPDCfSti ^ 

mi'^Ltz (mi. Vector) o ^©jj^Hx ^ —cD^^m^-t ^Mm^i^mzi^ 

1 y s Ait ^ © DN Al^ ^ iE^iJ (i 7=^ tJ- :3r v ^£ (z T ^ b 7c o 3 o O A 

^tz. wi^mi^nip^- h' Lm^-r ^ ymm^i^. i 3 j^i>- 1 4 i;^^ro 

m\^^tzL-zr m(Dmm'<£^. ru l-t^k^ m^mi^mm Ltz^^uy ^ ^y 
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2. L -T ^ y g§*5L - u L-M-ij>, L-D'1'v>. L-^vd^ 

9 . L - 'j vXz J; § 7 ^ — KM- >y ^pig^g{t7^coi/ t h* D vfn U >^ 
^:^^:^-^fS;3- KT D N A ^jipmi^tcaiA^tiTffmef^^n 

11. A'^uy ^ y xm^Mt^^'^u y ^ y • A^a h ny t y^$)^m 
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ictg^L. tmm^^izL-T^ yE^^'s^mmm^it. i^i^m'^ib^^L-T ^ y 
14. aiJjtJi 1 ~ 1 ico^^-rM^-mizt^mcDA^vy ^ ^xmrnm^i^^ 

1 6 . Ti2 (A) X(i (B) IZffi-r^ >^^^H^=3- Kf -SDNAo 

(B) mm^ e iztm^DT I y mM^^nz:^i^x. imt <i±mm(D7-$, j^(d 

IfA^ nnu. X(±Mte*3tfT^ y^iE^ij7b^f>7^c 

17. TS2 (a) Xti (b) (3^xTDNAT^^si>}clM 1 6iae®DNAo 

(a) iS^iJ*-^ 5 5 1 0- 1 7 3 6 ^c^SifeSlB^iJ^^tf D N Ao 

(b) ia?ij#-^ 5 <?)1M»#-^ 5 1 0-- 1 7 3 6 ti-^t^:bi^mmRit^(D-^^ 

1 8 . TIB (C) Xtt (D) iz^N-r^ >^^^H^=i - KT^DNAo 

(C) iS?'JI|-^8iZHBtl5®7^^ y^iB?iJ^WT^^>/l^Mo 

(D) K?'J#-^8(clB«<^T^ yg$ie?|J^z^u^Ts l < {itS(f@®T ^ y^© 
gj^. ^^A. f^SQ. Mty^iiL^^tsT ^ ymEm-b^<^tj^b, t^-D. Ty)\ 

19. TIH (c) X(i (d) iz^xl-DNAT-fe^ii^JIl 8s3«©DNAo 

(c) K?iJ#^7©^S#^9 8~ 1 2 ^ 1 t^hf^^'s^mm^^t^T)^ 

(d) iS?iJ#^7CDJ^S#^9 8- 1 2 0 7A^^,7-d^^lMaie?iJXtt-?c7)-gi5$# 
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2 0. Tia (E) Xli (F) iZ7f^•r^ > '7^^=!— K-r^DNAo 

(E) sd^'js^- 1 0 \z%^m.(DT^ jmMv^\^mr^^y^^^m.o 

(Dm.\^. ^^A. f^:^n^ 3^(iii!i{5^atfT ^ y igse^ijA^e^^ t^-^. >t 

2 1. TIB (e) X(i (f) (i7fs-rDNATfe^lg>}<iI2 Oiatfe^DNAo 
(e) iSJ'^iJ^-^ 9 cOiiSS^ 1 2 6 8-215 5 ^ ^i^SIS^iJ^^tf D N Ac 
(f ) K?iJ§-^9c7)iiS#-^ 1 2 6 8 - 2 1 5 5 ^^j^feSiMaia^iJXii^cD-^ 

KP vb-i: i; >i§i^ggg|.^;rSt4^#t-^ ^ > ^^ ^H^ii- K1-^DNAo 
2 2. TIB (G) >L\± (H) (Ztt^-T^ >^n->M^p— h'-T^D N Ao 

(G) iE^iJS^ 1 2 (z|Btfe®T^ y^iB^iJ^Wt-i>^>^^^Ho 

(H) m.nmm 2\zizm(DT^ jmumz^^^x. i^L<{iM©7-^y^ 

®gm. IfA. ftAn> X{ii^{]i>&ai?r ^ y^iH$^ij7:)^e^ 7b--^. 

2 3. TIB (g) (h) (z^x1-DNAT-fe?>gi^JI2 2IBig©DNAo 
( g) iH^iJ#^ 1 1 ®iMS#-^2 0 8 0-2 8 8 3 ^i;g*i2^ij^^tf D N 

Ao 

(h) MVm^ 1 lc7)igS#^2 0 8 0-2 8 8 :it^i^ti:^m.mmny.{±^(D- 

t Kpy ti'3 >J >gtl/^-^^— tzrStt*W-rs^>^^^H^P- Kf^DNAo 
2 4. TIB (I) (J) ic^x-r >^^^K^='— KT^DNAo 

( I ) la^'j^^ 1 4 JziBi2©7-^ y igis?^'j^w-r^^>/^^Ho 

®Sm. tiX. mn. 3^(iM^4^^tfT ^ yitSS^iJ/;}^£b^d: t^^-:?. 

2 5. TIB ( i ) Xli ( j ) (I^x1-DNAT^^II*JI2 4i3tS^®DNAo 
( i) i2^y#^ 1 3c7)iMail^ 7 5 1 - 1 9 9 5 *^ 2)iiaiS?iJ^^tf D N Ao 
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( j ) 1 3(Dm&m^7 51-1995 t>^<htii^i^mm>iit^(D- 
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iS^U a (SEQUENCE LISTING) 
<110> n^(7)^|5^it^tt (Ajinomoto Co., Inc.) 

<i2o> L -T um^mm^u h-T' ym.cDmm'<ii 

<130> B-591MS0P975 

<150> JP 11-103143 
<151> 1999-04-09 

<150> JP 11-169447 
<151> 1999-06-16 

<150> JP 11-368097 
<151> 1999-12-24 

<160> 20 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 1197 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (272).. (1147) 
<400> 1 

ccaggcgact gtcttcaata ttacagccgc aactactgac atgacgggtg atggtgttca 60 
caattccacg gcgatcggca cccaacgcag tgatcaccag ataatgtgtt gcgatgacag 120 
tgtcaaactg gttattcctt taaggggtga gttgttctta aggaaagcat aaaaaaaaca 180 
tgcatacaac aatcagaacg gttctgtctg cttgctttta atgccatacc aaacgtacca 240 
ttgagacact tgtttgcaca gaggatggcc c atg ttc acg gga agt att gtc 292 

Met Phe Thr Gly Ser He Val 
1 5 
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gcg att gtt act ccg atg gat gaa aaa ggt aat gtc tgt egg get age 340 
Ala He Val Thr Pro Met Asp Glu Lys Gly Asn Val Cys Arg Ala Ser 

10 15 20 

ttg aaa aaa ctg att gat tat cat gtc gcc age ggt act teg gcg ate 388 
Leu Lys Lys Leu He Asp Tyr His Val Ala Ser Gly Thr Ser Ala He 

25 30 35 

gtt tct gtt ggc ace act ggc gag tec get ace tta aat eat gac gaa 436 
Val Ser Val Gly Thr Thr Gly Glu Ser Ala Thr Leu Asn His Asp Glu 
40 45 50 55 

cat get gat gtg gtg atg atg acg ctg gat ctg get gat ggg cgc att 484 
His Ala Asp Val Val Met Met Thr Leu Asp Leu Ala Asp Gly Arg He 

60 65 70 

ecg gta att gee ggg ace ggc get aac get act gcg gaa gee att age 532 
Pro Val He Ala Gly Thr Gly Ala Asn Ala Thr Ala Glu Ala He Ser 

75 80 85 

ctg acg cag cgc tte aat gac agt ggt ate gtc ggc tgc ctg acg gta 580 
Leu Thr Gin Arg Phe Asn Asp Ser Gly lie Val Gly Cys Leu Thr Val 

90 95 100 

acc ect tac tac aat cgt ccg teg caa gaa ggt ttg tat cag cat ttc 628 
Thr Pro Tyr Tyr Asn Arg Pro Ser Gin Glu Gly Leu Tyr Gin His Phe 

105 110 115 

aaa gcc ate get gag cat act gae ctg ccg caa att ctg tat aat gtg 676 
Lys Ala He Ala Glu His Thr Asp Leu Pro Gin He Leu Tyr Asn Val 
120 125 130 135 

ecg tec cgt act ggc tgc gat ctg etc ccg gaa acg gtg ggc cgt ctg 724 
Pro Ser Arg Thr Gly Cys Asp Leu Leu Pro Glu Thr Val Gly Arg Leu 

140 145 150 

gcg aaa gta aaa aat att ate gga ate aaa gag gca aca ggg aac tta 772 
Ala Lys Val Lys Asn He He Gly He Lys Glu Ala Thr Gly Asn Leu 

155 160 165 

acg cgt gta aae cag ate aaa gag ctg gtt tea gat gat ttt gtt ctg 820 
Thr Arg Val Asn Gin He Lys Glu Leu Val Ser Asp Asp Phe Val Leu 

170 175 180 

ctg age ggc gat gat gcg age gcg ctg gac ttc atg caa ttg ggc ggt 868 
Leu Ser Gly Asp Asp Ala Ser Ala Leu Asp Phe Met Gin Leu Gly Gly 

185 190 195 

cat ggg gtt att tec gtt acg act aac gtc gca gcg cgt gat atg gee 916 
His Gly Val He Ser Val Thr Thr Asn Val Ala Ala Arg Asp Met Ala 
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200 205 210 215 

cag atg tgc aaa ctg gca gca gaa gaa cat ttt gcc gag gca cgc gtt 964 

Gin Met Cys Lys Leu Ala Ala Glu Glu His Phe Ala Glu Ala Arg Val 

220 225 230 

att aat cag cgt ctg atg cca tta cac aac aaa eta ttt gtc gaa ccc 1012 

He Asn Gin Arg Leu Met Pro Leu His Asn Lys Leu Phe Val Glu Pro 

235 240 245 

aat cca ate ccg gtg aaa tgg gca tgt aag gaa ctg ggt ctt gtg gcg 1060 

Asn Pro lie Pro Val Lys Trp Ala Cys Lys Glu Leu Gly Leu Val Ala 

250 255 260 

acc gat acg ctg cgc ctg cca atg aca cca ate acc gac agt ggt cgt 1108 

Thr Asp Thr Leu Arg Leu Pro Met Thr Pro He Thr Asp Ser Gly Arg 

265 270 275 

gag acg gtc aga gcg gcg ctt aag cat gcc ggt ttg ctg taaagtttag 1157 

Glu Thr Val Arg Ala Ala Leu Lys His Ala Gly Leu Leu 

280 285 290 

ggagatttga tggcttactc tgttcaaaag tcgcgcctgg 1197 



<210> 2 
<211> 292 
<212> PRT 

<213> Escherichia coli 



<400> 2 

Met Phe Thr Gly Ser lie Val Ala He Val Thr Pro Met Asp Glu Lys 

15 10 15 

Gly Asn Val Cys Arg Ala Ser Leu Lys Lys Leu He Asp Tyr His Val 

20 25 30 

Ala Ser Gly Thr Ser Ala He Val Ser Val Gly Thr Thr Gly Glu Ser 

35 40 45 

Ala Thr Leu Asn His Asp Glu His Ala Asp Val Val Met Met Thr Leu 

50 55 60 

Asp Leu Ala Asp Gly Arg He Pro Val He Ala Gly Thr Gly Ala Asn 
65 70 75 80 

Ala Thr Ala Glu Ala He Ser Leu Thr Gin Arg Phe Asn Asp Ser Gly 

85 90 95 

He Val Gly Cys Leu Thr Val Thr Pro Tyr Tyr Asn Arg Pro Ser Gin 
100 105 110 
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Glu Gly Leu Tyr Gin His Phe Lys Ala He Ala Glu His Thr Asp Leu 

115 120 125 

Pro Gin He Leu Tyr Asn Val Pro Ser Arg Thr Gly Cys Asp Leu Leu 

130 135 140 

Pro Glu Thr Val Gly Arg Leu Ala Lys Val Lys Asn He He Gly He 
145 150 155 160 

Lys Glu Ala Thr Gly Asn Leu Thr Arg Val Asn Gin He Lys Glu Leu 

165 170 175 

Val Ser Asp Asp Phe Val Leu Leu Ser Gly Asp Asp Ala Ser Ala Leu 

180 185 190 

Asp Phe Met Gin Leu Gly Gly His Gly Val He Ser Val Thr Thr Asn 

195 200 205 

Val Ala Ala Arg Asp Met Ala Gin Met Cys Lys Leu Ala Ala Glu Glu 

210 215 220 

His Phe Ala Glu Ala Arg Val He Asn Gin Arg Leu Met Pro Leu His 
225 230 235 240 

Asn Lys Leu Phe Val Glu Pro Asn Pro He Pro Val Lys Trp Ala Cys 

245 250 255 

Lys Glu Leu Gly Leu Val Ala Thr Asp Thr Leu Arg Leu Pro Met Thr 

260 265 270 

Pro He Thr Asp Ser Gly Arg Glu Thr Val Arg Ala Ala Leu Lys His 

275 280 285 

Ala Gly Leu Leu 
290 

<210> 3 

<211> 2147 

<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (584).. (1930) 
<400> 3 

tcgaagtgtt tctgtagtgc ctgccaggca gcggtctgcg ttggattgat gtttttcatt 60 
agcaatactc ttctgatttt gagaattgtg actttggaag attgtagcgc cagtcacaga 120 
aaaatgtgat ggttttagtg ccgttagcgt aatgttgagt gtaaaccctt agcgcagtga 180 
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agcatttatt agctgaacta ctgaccgcca ggagtggatg aaaaatccgc atgaccccat 240 
cgttgacaac cgccccgctc accctttatt tataaatgta ctacctgcgc tagcgcaggc 300 
cagaagaggc gcgttgccca agtaacggtg ttggaggagc cagtcctgtg ataacacctg 360 
agggggtgca tcgccgaggt gattgaacgg ctggccacgt tcatcatcgg ctaagggggc 420 
tgaatcccct gggttgtcac cagaagcgtt cgcagtcggg cgtttcgcaa gtggtggagc 480 
acttctgggt gaaaatagta gcgaagtatc gctctgcgcc cacccgtctt ccgctcttcc 540 
cttgtgccaa ggctgaaaat ggatcccctg acacgaggta gtt atg tct gaa att 595 

Met Ser Glu He 
1 

gtt gtc tec aaa ttt ggc ggt acc age gta get gat ttt gac gee atg 643 
Val Val Ser Lys Phe Gly Gly Thr Ser Val Ala Asp Phe Asp Ala Met 
5 10 15 20 

aac cgc age get gat att gtg ett tct gat gee aac gtg cgt tta gtt 691 
Asn Arg Ser Ala Asp lie Val Leu Ser Asp Ala Asn Val Arg Leu Val 

25 30 35 

gtc etc teg get tct get ggt ate act aat ctg etg gtc get tta get 739 
Val Leu Ser Ala Ser Ala Gly lie Thr Asn Leu Leu Val Ala Leu Ala 

40 45 50 

gaa gga ctg gaa ect ggc gag ega ttc gaa aaa etc gac get ate cgc 787 
Glu Gly Leu Glu Pro Gly Glu Arg Phe Glu Lys Leu Asp Ala lie Arg 

55 60 65 

aac ate cag ttt gee att etg gaa cgt ctg cgt tac ccg aac gtt ate 835 
Asn He Gin Phe Ala He Leu Glu Arg Leu Arg Tyr Pro Asn Val He 

70 75 80 

cgt gaa gag att gaa cgt ctg etg gag aac att act gtt ctg gea gaa 883 
Arg Glu Glu He Glu Arg Leu Leu Glu Asn He Thr Val Leu Ala Glu 
85 90 95 100 

gcg geg gcg ctg gca aeg tct ccg gcg ctg aca gat gag etg gtc age 931 
Ala Ala Ala Leu Ala Thr Ser Pro Ala Leu Thr Asp Glu Leu Val Ser 

105 110 115 

cae ggc gag ctg atg teg acc ctg ctg ttt gtt gag ate ctg cgc gaa 979 
His Gly Glu Leu Met Ser Thr Leu Leu Phe Val Glu He Leu Arg Glu 

120 125 130 

cgc gat gtt cag gca cag tgg ttt gat gta cgt aaa gtg atg cgt acc 1027 
Arg Asp Val Gin Ala Gin Trp Phe Asp Val Arg Lys Val Met Arg Thr 

135 140 145 

aac gac ega ttt ggt cgt gea gag cca gat ata gee gcg etg gcg gaa 1075 
Asn Asp Arg Phe Gly Arg Ala Glu Pro Asp He Ala Ala Leu Ala Glu 
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150 
ctg gcc 
Leu Ala 
165 

acc cag 
Thr Gin 

ggc cgt 
Gly Arg 

cac gca 
His Ala 

acc gat 
Thr Asp 
230 
ttt gcc 
Phe Ala 
245 

ccg gca 
Pro Ala 

ggc tec 
Gly Ser 

act gaa 
Thr Glu 

act ctg 
Thr Leu 
310 
etc gcg 
Leu Ala 
325 

tta ate 
Leu He 

ggt tea 



gcg ctg cag 
Ala Leu Gin 

gga ttt ate 
Gly Phe lie 
185 

gga ggc age 
Gly Gly Ser 

200 
tct cgt gtt 
Ser Arg Val 
215 

cca cgc gta 
Pro Arg Val 

gaa gcg gca 
Glu Ala Ala 

acg ttg eta 
Thr Leu Leu 
265 

age aaa gac 
Ser Lys Asp 

280 
aat ccg ccg 
Asn Pro Pro 
295 

etc act ttg 
Leu Thr Leu 

gaa. gtt ttc 
Glu Val Phe 

acc acg tea 
Thr Thr Ser 
345 

ace tec act 



155 
ctg etc 
Leu Leu 
170 

ggt age 
Gly Ser 

gat tat 
Asp Tyr 

gat ate 
Asp lie 

gtt tec 
Val Ser 
235 
gag atg 
Glu Met 
250 

ecc gca 
Pro Ala 

cca cgc 
Pro Arg 

ctg ttc 
Leu Phe 

eac age 
His Ser 
315 
ggc ate 
Gly lie 
330 

gaa gtg 
Glu Val 



cca cgt 
Pro Arg 

gaa aat 
Glu Asn 

acg gca 
Thr Ala 
205 
tgg ace 
Trp Thr 
220 

gca gca 
Ala Ala 

gca act 
Ala Thr 

gta cgc 
Val Arg 

gca ggt 
Ala Gly 
285 
cgc get 
Arg Ala 
300 

ctg aat 
Leu Asn 

etc gcg 
Leu Ala 

age gtg 
Ser Val 



160 

etc aat gaa ggc 
Leu Asn Glu Gly 
175 

aaa ggt cgt aca 
Lys Gly Arg Thr 
190 

gcc ttg ctg gcg 
Ala Leu Leu Ala 



ggc gat acg ttg 



gac gtc 
Asp Val 

aaa cgc 
Lys Arg 

ttt ggt 
Phe Gly 
255 
age gat 
Ser Asp 
270 

ggt acg 
Gly Thr 

ctg gcg 
Leu Ala 

atg ctg 
Met Leu 

egg cat 
Arg His 
335 
gca tta 
Ala Leu 
350 

ctg acg 



ccg ggc 
Pro Gly 
225 
att gat 
He Asp 
240 

gca aaa 
Ala Lys 

ate ccg 
He Pro 

ctg gtg 
Leu Val 

ctt cgt 
Leu Arg 
305 
eat tct 
His Ser 
320 

aat att 
Asn He 

acc ctt 
Thr Leu 

caa tct 



tta gtg ate 1123 
Leu Val He 
180 

aeg acg ctt 1171 
Thr Thr Leu 
195 

gag get tta 1219 
Glu Ala Leu 
210 

ate tac ace 1267 
He Tyr Thr 

gaa ate gcg 1315 
Glu He Ala 

gta ctg eat 1363 
Val Leu His 
260 

gtc ttt gtc 1411 
Val Phe Val 
275 

tgc aat aaa 1459 
Cys Asn Lys 
290 

cgc aat cag 1507 
Arg Asn Gin 

cgc ggt ttc 1555 
Arg Gly Phe 

teg gta gac 1603 
Ser Val Asp 
340 

gat ace acc 1651 
Asp Thr Thr 
355 

ctg ctg atg 1699 
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Gly Ser Thr Ser Thr Gly Asp Thr Leu Leu Thr Gin Ser Leu Leu Met 

360 365 370 

gag ctt tec gca ctg tgt egg gtg gag gtg gaa gaa ggt ctg gcg ctg 1747 
Glu Leu Ser Ala Leu Cys Arg Val Glu Val Glu Glu Gly Leu Ala Leu 

375 380 385 

gtc gcg ttg att ggc aat gac ctg tea aaa gcc tgc ggc gtt ggc aaa 1795 
Val Ala Leu lie Gly Asn Asp Leu Ser Lys Ala Cys Gly Val Gly Lys 

390 395 400 

gag gta ttc ggc gta ctg gaa ccg ttc aac att cgc atg att tgt tat 1843 
Glu Val Phe Gly Val Leu Glu Pro Phe Asn He Arg Met lie Cys Tyr 
405 410 415 420 

ggc gca tec age cat aac ctg tgc ttc ctg gtg ccc ggc gaa gat gcc 1891 
Gly Ala Ser Ser His Asn Leu Cys Phe Leu Val Pro Gly Glu Asp Ala 

425 430 435 

gag cag gtg gtg caa aaa ctg cat agt aat ttg ttt gag taaatactgt 1940 
Glu Gin Val Val Gin Lys Leu His Ser Asn Leu Phe Glu 

440 445 
atggcctgga agctatattt cgggccgtat tgattttctt gtcactatgc tcatcaataa 2000 
acgagcctgt actctgttaa ccagcgtctt tatcggagaa taattgcctt taattttttt 2060 
atctgcatct ctaattaatt atcgaaagag ataaatagtt aagagaaggc aaaatgaata 2120 
ttatcagttc tgctcgcaaa ggaattc 2147 

<210> 4 
<211> 449 
<212> PRT 

<213> Escherichia coli 
<400> 4 

Met Ser Glu He Val Val 

1 5 
Phe Asp Ala Met Asn Arg 
20 

Val Arg Leu Val Val Leu 
35 

Val Ala Leu Ala Glu Gly 
50 

Asp Ala He Arg Asn He 
65 70 



Ser Lys Phe Gly Gly Thr Ser Val Ala Asp 

10 15 
Ser Ala Asp He Val Leu Ser Asp Ala Asn 

25 30 
Ser Ala Ser Ala Gly He Thr Asn Leu Leu 

40 45 
Leu Glu Pro Gly Glu Arg Phe Glu Lys Leu 

55 60 
Gin Phe Ala He Leu Glu Arg Leu Arg Tyr 
75 80 
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Pro Asn Val He 
Val Leu 
Glu Leu 



lie Leu 
130 
Val Met 
145 

Ala Leu 

Gly Leu 

Thr Thr 

Ala Glu 
210 
Gly lie 
225 

Asp Glu 

Lys Val 

Pro Val 

Val Cys 
290 
Arg Arg 
305 

Ser Arg 

He Ser 

Leu Asp 

Ser Leu 
370 



Ala Glu 
100 
Val Ser 
115 

Arg Glu 



Arg Thr 

Ala Glu 

Val He 
180 
Thr Leu 
195 

Ala Leu 

Tyr Thr 

lie Ala 

Leu His 
260 
Phe Val 
275 

Asn Lys 

Asn Gin 

Gly Phe 

Val Asp 
340 
Thr Thr 
355 

Leu Met 



Arg Glu Glu 
85 

Ala Ala Ala 

His Gly Glu 

Arg Asp Val 
135 

Asn Asp Arg 
150 

Leu Ala Ala 
165 

Thr Gin Gly 

Gly Arg Gly 

His Ala Ser 
215 

Thr Asp Pro 

230 
Phe Ala Glu 
245 

Pro Ala Thr 

Gly Ser Ser 

Thr Glu Asn 
295 

Thr Leu Leu 

310 
Leu Ala Glu 
325 

Leu He Thr 

Gly Ser Thr 

Glu Leu Ser 
375 



He Glu Arg Leu Leu Glu Asn He Thr 

90 95 
Leu Ala Thr Ser Pro Ala Leu Thr Asp 

105 110 
Leu Met Ser Thr Leu Leu Phe Val Glu 
120 125 
Gin Ala Gin Trp Phe Asp Val Arg Lys 
140 

Phe Gly Arg Ala Glu Pro Asp He Ala 
155 160 
Leu Gin Leu Leu Pro Arg Leu Asn Glu 

170 175 
Phe He Gly Ser Glu Asn Lys Gly Arg 

185 190 
Gly Ser Asp Tyr Thr Ala Ala Leu Leu 
200 205 
Arg Val Asp He Trp Thr Asp Val Pro 
220 

Arg Val Val Ser Ala Ala Lys Arg He 
235 240 
Ala Ala Glu Met Ala Thr Phe Gly Ala 

250 255 
Leu Leu Pro Ala Val Arg Ser Asp He 

265 270 
Lys Asp Pro Arg Ala Gly Gly Thr Leu 
280 285 
Pro Pro Leu Phe Arg Ala Leu Ala Leu 
300 

Thr Leu His Ser Leu Asn Met Leu His 
315 320 
Val Phe Gly He Leu Ala Arg His Asn 

330 335 
Thr Ser Glu Val Ser Val Ala Leu Thr 

345 350 
Ser Thr Gly Asp Thr Leu Leu Thr Gin 
360 365 
Ala Leu Cys Arg Val Glu Val Glu Glu 
380 
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Gly Leu Ala Leu Val Ala Leu He Gly Asn Asp Leu Ser Lys Ala Cys 
385 390 395 400 

Gly Val Gly Lys Glu Val Phe Gly Val Leu Glu Pro Phe Asn He Arg 

405 410 415 

Met He Cys Tyr Gly Ala Ser Ser His Asn Leu Cys Phe Leu Val Pro 

420 425 430 

Gly Glu Asp Ala Glu Gin Val Val Gin Lys Leu His Ser Asn Leu Phe 
435 440 445 

Glu 



<210> 5 
<211> 1981 
<212> DNA 

<213> Methylophilus methylotrophus 

<220> 
<221> CDS 

<222> (510).. (1736) 
<400> 5 

gtttaacgcg gccagtgaat ttgactcggt cccctgcctg gcaaaatcgc acaggtgatg 60 
gacaacgtga aatcgcttga aaaagaattg gcacgcctca agtccaagct ggcctcctca 120 
cagggggatg acctcgcgac gcaagcgcag gacgtcaacg gcgccaaagt actggcagcc 180 
accctcgacg gggcggatgc caatgccttg cgtgaaacca tggataagct caaagataaa 240 
ctcaaatctg cagtcattgt gctggcgagc gtggctgacg gtaaagtcag cctggctgcg 300 
ggtgtcacta ctgacttgac tggcaaggtc aaagcaggcg eiagttggtca atcatgtggc 360 
tggtcaggtc-ggtggcaaag gtggtggtaa accggatatg gcgatggcag gtggtactga 420 
gcccgctaat ttgccgcagg ctttggcaag tgtgaaggct tgggtagaaa caaaactaaa 480 
ttaatttaat tgattaacag agcgaaata atg gca tta ate gta caa aaa tat 533 

Met Ala Leu He Val Gin Lys Tyr 
1 5 

ggt ggt acc teg gtg get aat ccc gag cgt ate cgt aat gtg gcg cgt 581 
Gly Gly Thr Ser Val Ala Asn Pro Glu Arg He Arg Asn Val Ala Arg 

10 15 20 

cgc gtg gcg cgt tac aag gca ttg ggc cac cag gtg gtg gtt gtg gta 629 
Arg Val Ala Arg Tyr Lys Ala Leu Gly His Gin Val Val Val Val Val 
25 30 35 40 
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tec gca atg tct ggt gaa acc aac egg ttg ate tea ctg gee aag gaa 677 
Ser Ala Met Ser Gly Glu Thr Asn Arg Leu He Ser Leu Ala Lys Glu 

45 50 55 

ate atg caa gac cct gat eca egt gag ctg gat gtg atg gta tea acc 725 
He Met Gin Asp Pro Asp Pro Arg Glu Leu Asp Val Met Val Ser Thr 

60 65 70 

ggt gag cag gtc acc ate ggc atg aeg gee ctg gca ctg atg gag ett 773 
Gly Glu Gin Val Thr He Gly Met Thr Ala Leu Ala Leu Met Glu Leu 

75 80 85 

ggc att aag gca aaa age tat acc ggt ace eag gtt aag ate ttg act 821 
Gly He Lys Ala Lys Ser Tyr Thr Gly Thr Gin Val Lys He Leu Thr 

90 95 100 

gac gat get ttt ace aag gea egt att ctg gat ate gae gaa cat aac 869 
Asp Asp Ala Phe Thr Lys Ala Arg He Leu Asp He Asp Glu His Asn 
105 110 115 120 

ctg aaa aaa gac ctg gat gat ggc tat gtc tgc gtg gtg get ggg ttc 917 
Leu Lys Lys Asp Leu Asp Asp Gly Tyr Val Cys Val Val Ala Gly Phe 

125 130 135 

cag ggc gtg gat gee aat ggc aat att acg acc ttg ggc egt ggc ggc 965 
Gin Gly Val Asp Ala Asn Gly Asn He Thr Thr Leu Gly Arg Gly Gly 

140 145 150 

tea gat act act ggt gta gca ctg get gcg geg tta aag gcg gat gaa 1013 
Ser Asp Thr Thr Gly Val Ala Leu Ala Ala Ala Leu Lys Ala Asp Glu 

155 160 165 

tgt cag att tat ace gat gtc gat ggc gtt tac ace acc gat ccg egt 1061 
Cys Gin He Tyr Thr Asp Val Asp Gly Val Tyr Thr Thr Asp Pro Arg 

170 175 180 

gtg gtg cct gag gca cgc cgc ttg gat aaa att ace ttt gaa gaa atg 1109 
Val Val Pro Glu Ala Arg Arg Leu Asp Lys He Thr Phe Glu Glu Met 
185 190 195 200 

ttg gaa ctg get tea eag ggc tec aaa gta ttg caa att cgc teg gtt 1157 
Leu Glu Leu Ala Ser Gin Gly Ser Lys Val Leu Gin He Arg Ser Val 

205 210 215 

gag ttt gee ggt aaa tac aaa gtc aaa tta egt gtg ctg tec age ttc 1205 
Glu Phe Ala Gly Lys Tyr Lys Val Lys Leu Arg Val Leu Ser Ser Phe 

220 225 230 

gaa gag gag ggc gae ggt aea ctg ate aca ttc gaa gaa aat gag gaa 1253 
Glu Glu Glu Gly Asp Gly Thr Leu He Thr Phe Glu Glu Asn Glu Glu 
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235 240 245 

aac atg gaa gaa cca att ate tec ggc ate gee ttt aac cge gat gag 1301 

Asn Met Glu Glu Pro He He Ser Gly He Ala Phe Asn Arg Asp Glu 

250 255 260 

gcg aaa att aee gtg acg gge gtg eec gae aaa cca gga att gcc tat 1349 

Ala Lys He Thr Val Thr Gly Val Pro Asp Lys Pro Gly He Ala Tyr 

265 270 275 280 

cag att ttg ggc ccg gtg gca gac gcc aat att gat gtg gat atg att 1397 

Gin He Leu Gly Pro Val Ala Asp Ala Asn He Asp Val Asp Met He 

285 290 295 

ate cag aac gtc ggt gcg gat ggt acg act gac ttc acc ttt acc gta 1445 

He Gin Asn Val Gly Ala Asp Gly Thr Thr Asp Phe Thr Phe Thr Val 

300 305 310 

cat aaa aat gag atg aac aeia gcc ctg age att ctt aga gat aaa gtg 1493 

His Lys Asn Glu Met Asn Lys Ala Leu Ser He Leu Arg Asp Lys Val 

315 320 325 

cag ggc cat ate cag gca cgt gaa ate age ggc gac gac aag att gcc 1541 

Gin Gly His He Gin Ala Arg Glu He Ser Gly Asp Asp Lys He Ala 

330 335 340 

aaa gtc tct gtg gtt ggg gtg ggt atg cgc tea cat gta ggg ate gcc 1589 

Lys Val Ser Val Val Gly Val Gly Met Arg Ser His Val Gly He Ala 

345 350 355 360 

age cag atg ttc cgt acg ctg gcc gaa gaa ggg ate aat att caa atg 1637 

Ser Gin Met Phe Arg Thr Leu Ala Glu Glu Gly He Asn He Gin Met 

365 370 375 

ate tea acc age gaa att aaa att gca gtc gtg ate gaa gag aag tac 1685 

He Ser Thr Ser Glu He Lys He Ala Val Val He Glu Glu Lys Tyr 

380 385 390 

atg gaa ctg get gta cgc gtg ttg cat aaa gca ttc ggc etc gaa aac 1733 

Met Glu Leu Ala Val Arg Val Leu His Lys Ala Phe Gly Leu Glu Asn 

395 400 405 

gca taatcgccaa cggacgaata aagaaataaa acattcttct tttttgcgtt 1786 
Ala 

gatttttgaa gggttttcac gtagtatgge agcccttcga tgeagtagca atgctgcaaa 1846 
gagaacagca tgccgctgtg ttggtactat taaaacttca ttgttttaat aaggtgaggg 1906 
ggatcctcta gagtcgacet gcaggcatgc aagcttggcc gtaatccatg gtcatagctg 1966 
tttcctggtg tgaaa 1981 
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<210> 6 
<211> 409 
<212> PRT 

<213> Methylophilus methylotrophus 
<400> 6 

Met Ala Leu He Val Gin Lys Tyr Gly Gly Thr Ser Val Ala Asn Pro 

15 10 15 

Glu Arg He Arg Asn Val Ala Arg Arg Val Ala Arg Tyr Lys Ala Leu 

20 25 30 

Gly His Gin Val Val Val Val Val Ser Ala Met Ser Gly Glu Thr Asn 

35 40 45 

Arg Leu He Ser Leu Ala Lys Glu He Met Gin Asp Pro Asp Pro Arg 

50 55 60 

Glu Leu Asp Val Met Val Ser Thr Gly Glu Gin Val Thr He Gly Met 
65 70 75 80 

Thr Ala Leu Ala Leu Met Glu Leu Gly He Lys Ala Lys Ser Tyr Thr 

85 90 95 

Gly Thr Gin Val Lys He Leu Thr Asp Asp Ala Phe Thr Lys Ala Arg 

100 105 110 

He Leu Asp He Asp Glu His Asn Leu Lys Lys Asp Leu Asp Asp Gly 

115 120 125 

Tyr Val Cys Val Val Ala Gly Phe Gin Gly Val Asp Ala Asn Gly Asn 

130 135 140 

He Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Gly Val Ala Leu 
145 150 155 160 

Ala Ala Ala Leu Lys Ala Asp Glu Cys Gin He Tyr Thr Asp Val Asp 

165 170 175 

Gly Val Tyr Thr Thr Asp Pro Arg Val Val Pro Glu Ala Arg Arg Leu 

180 185 190 

Asp Lys He Thr Phe Glu Glu Met Leu Glu Leu Ala Ser Gin Gly Ser 

195 200 205 

Lys Val Leu Gin He Arg Ser Val Glu Phe Ala Gly Lys Tyr Lys Val 

210 215 220 

Lys Leu Arg Val Leu Ser Ser Phe Glu Glu Glu Gly Asp Gly Thr Leu 
225 230 235 240 

He Thr Phe Glu Glu Asn Glu Glu Asn Met Glu Glu Pro He He Ser 



245 



250 



255 
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Gly lie Ala Phe Asn Arg Asp Glu Ala Lys He Thr Val Thr Gly Val 

260 265 270 

Pro Asp Lys Pro Gly lie Ala Tyr Gin He Leu Gly Pro Val Ala Asp 

275 280 285 

Ala Asn He Asp Val Asp Met lie lie Gin Asn Val Gly Ala Asp Gly 

290 295 300 

Thr Thr Asp Phe Thr Phe Thr Val His Lys Asn Glu Met Asn Lys Ala 
305 310 315 320 

Leu Ser He Leu Arg Asp Lys Val Gin Gly His lie Gin Ala Arg Glu 

325 330 335 

He Ser Gly Asp Asp Lys He Ala Lys Val Ser Val Val Gly Val Gly 

340 345 350 

Met Arg Ser His Val Gly He Ala Ser Gin Met Phe Arg Thr Leu Ala 

355 360 365 

Glu Glu Gly He Asn He Gin Met He Ser Thr Ser Glu He Lys He 

370 375 380 

Ala Val Val lie Glu Glu Lys Tyr Met Glu Leu Ala Val Arg Val Leu 
385 390 395 400 

His Lys Ala Phe Gly Leu Glu Asn Ala 
405 

<210> 7 
<211> 1452 
<212> DNA 

<213> Methylophilus methylotrophus 

<220> 

<221> CDS 

<222> (98).. (1207) 

<400> 7 

gcatgcccgc aggtcgactc tagaggatcc ccctgttcaa aaatcttcca aataatcact 60 
gtaatgccgg gttgtccggc tgaaatatcg agtcact atg tta aaa gta ggg ttt 115 

Met Leu Lys Val Gly Phe 
1 5 

gta ggc tgg cgt ggc atg gtt gga tec gtg eta atg cag cgc atg atg 163 
Val Gly Trp Arg Gly Met Val Gly Ser Val Leu Met Gin Arg Met Met 
10 15 20 
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cag gaa aac gat ttt gcg gat att gaa ccg caa ttc ttt acg acc tea 211 
Gin Glu Asn Asp Phe Ala Asp He Glu Pro Gin Phe Phe Thr Thr Ser 

25 30 35 

caa acg gga ggg get gcg cct aaa gtt gga aaa gat act cct gcg ctg 259 
Gin Thr Gly Gly Ala Ala Pro Lys Val Gly Lys Asp Thr Pro Ala Leu 

40 45 50 

aaa gat gee aag gat att gat get ttg cgc cag atg gat gtg att gtg 307 
Lys Asp Ala Lys Asp lie Asp Ala Leu Arg Gin Met Asp Val lie Val 
55 60 65 70 

acc tgc cag ggt ggc gat tac acg agt gac gtc ttc cea caa ttg cgc 355 
Thr Cys Gin Gly Gly Asp Tyr Thr Ser Asp Val Phe Pro Gin Leu Arg 

75 80 85 

gea acc ggc tgg age ggc cac tgg att gac gcg gee tct acc tta cgc 403 
Ala Thr Gly Trp Ser Gly His Trp He Asp Ala Ala Ser Thr Leu Arg 

90 95 100 

atg gaa aaa gac tec gtg ate att tta gac ccg gtg aac atg cat gtg 451 
Met Glu Lys Asp Ser Val He He Leu Asp Pro Val Asn Met His Val 

105 110 n5 

att aaa gat gca ttg tec aat ggc ggc aaa aac tgg ate ggc ggc aac 499 
lie Lys Asp Ala Leu Ser Asn Gly Gly Lys Asn Trp He Gly Gly Asn 

120 125 130 

tgt acc gtc tea ett atg ttg atg gcg ctg aat ggc ctg ttt aag get 547 
Cys Thr Val Ser Leu Met Leu Met Ala Leu Asn Gly Leu Phe Lys Ala 
135 140 145 150 

gac ctg gtc gag tgg gcc act tec atg ace tac cag gcg get tea ggc 595 
Asp Leu Val Glu Trp Ala Thr Ser Met Thr Tyr Gin Ala Ala Ser Gly 

155 160 165 

gca ggc gcg cag aat atg cgt gaa ctg att age cag atg ggc gta gtg 643 
Ala Gly Ala Gin Asn Met Arg Glu Leu He Ser Gin Met Gly Val Val 

170 175 180 

aat gcc tec gtg get gat ttg ctg gcg gat cca get tct gee att ttg 691 
Asn Ala Ser Val Ala Asp Leu Leu Ala Asp Pro Ala Ser Ala He Leu 

185 190 195 

cag ate gat aaa aca gtg gcg gat acc ate cgt age gaa gag ttg cct 739 
Gin He Asp Lys Thr Val Ala Asp Thr He Arg Ser Glu Glu Leu Pro 

200 205 210 

aaa tct aac ttt ggt gtg cca ttg gcg ggc agt ctg ate cca tgg ate 787 
Lys Ser Asn Phe Gly Val Pro Leu Ala Gly Ser Leu He Pro Trp He 
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215 220 225 230 

gac aag gac tta ggg aat ggt caa agt aaa gaa gaa tgg aag ggc ggc 835 

Asp Lys Asp Leu Gly Asn Gly Gin Ser Lys Glu Glu Trp Lys Gly Gly 

235 240 245 

gta nag acc aat aag att tta ggt cgt gaa gcg aac ccg att gtg att 883 
Val Xaa Thr Asn Lys lie Leu Gly Arg Glu Ala Asn Pro He Val He 

250 255 260 

gac ggt ttg tgt gta cgt ate ggc gcc atg cgt tgc cat tea caa gcg 931 
Asp Gly Leu Cys Val Arg lie Gly Ala Met Arg Cys His Ser Gin Ala 

265 270 275 

ttg act ate aag ctg cgc aag gat gtg ccg ctg gat gaa ate aat cag 979 
Leu Thr He Lys Leu Arg Lys Asp Val Pro Leu Asp Glu He Asn Gin 

280 285 290 

atg ctg get gaa gcg aac gac tgg get aaa gtc att ccc aat gag cgt 1027 
Met Leu Ala Glu Ala Asn Asp Trp Ala Lys Val He Pro Asn Glu Arg 
295 300 305 310 

gag gtc agt atg egg gaa etc acc ccg gca gcg att acc ggc agt ctg 1075 
Glu Val Ser Met Arg Glu Leu Thr Pro Ala Ala lie Thr Gly Ser Leu 

315 320 325 

gcg acg cca gta ggg cgt ttg cgc aaa ctg gcg atg ggt ggt gaa tac 1123 
Ala Thr Pro Val Gly Arg Leu Arg Lys Leu Ala Met Gly Gly Glu Tyr 

330 335 340 

ttg teg gca ttt acc gta ggt gac cag ttg tta tgg ggc get gcc gaa 1171 
Leu Ser Ala Phe Thr Val Gly Asp Gin Leu Leu Trp Gly Ala Ala Glu 

345 350 355 

cct ttg cgc aga atg ttg agg att ctg gtc gaa tct taagtaattg 1217 
Pro Leu Arg Arg Met Leu Arg lie Leu Val Glu Ser 

360 365 370 

tttaagtagc agcccgtaaa gctatgattt atcaataaaa tcatggtctt ttcgggcttt 1277 
tgcttttggt gcaatcctgt ttaatggtta ttgtagcctc aaatcctgta tttattgetc 1337 
tcaagccgcc tgggtgcgct tgcgtggctg ggtgaatgat gctattttga caaacgccat 1397 
gaattactaa gggttaatcg gtgagtaaat ttcaattaaa aaaaatagcc tttgc 1452 

<210> 8 

<211> 370 

<212> PRT 

<213> Methylophilus methylotrophus 
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<400> 8 



Met Leu Lys Val Gly Phe Val Gly Trp Arg Gly Met Val Gly Ser Val 

15 10 15 

Leu Met Gin Arg Met Met Gin Glu Asn Asp Phe Ala Asp He Glu Pro 

20 25 30 

Gin Phe Phe Thr Thr Ser Gin Thr Gly Gly Ala Ala Pro Lys Val Gly 

35 40 45 

Lys Asp Thr Pro Ala Leu Lys Asp Ala Lys Asp lie Asp Ala Leu Arg 

50 55 60 

Gin Met Asp Val He Val Thr Cys Gin Gly Gly Asp Tyr Thr Ser Asp 
65 70 75 80 

Val Phe Pro Gin Leu Arg Ala Thr Gly Trp Ser Gly His Trp He Asp 

85 90 95 

Ala Ala Ser Thr Leu Arg Met Glu Lys Asp Ser Val He He Leu Asp 

100 105 110 

Pro Val Asn Met His Val He Lys Asp Ala Leu Ser Asn Gly Gly Lys 

115 120 125 

Asn Trp He Gly Gly Asn Cys Thr Val Ser Leu Met Leu Met Ala Leu 

130 135 140 

Asn Gly Leu Phe Lys Ala Asp Leu Val Glu Trp Ala Thr Ser Met Thr 
145 150 155 160 

Tyr Gin Ala Ala Ser Gly Ala Gly Ala Gin Asn Met Arg Glu Leu He 

165 170 175 

Ser Gin Met Gly Val Val Asn Ala Ser Val Ala Asp Leu Leu Ala Asp 

180 185 190 

Pro Ala Ser Ala He Leu Gin He Asp Lys Thr Val Ala Asp Thr He 

195 200 205 

Arg Ser Glu Glu Leu Pro Lys Ser Asn Phe Gly Val Pro Leu Ala Gly 

210 215 220 

Ser Leu He Pro Trp He Asp Lys Asp Leu Gly Asn Gly Gin Ser Lys 
225 230 235 240 

Glu Glu Trp Lys Gly Gly Val Xaa Thr Asn Lys He Leu Gly Arg Glu 

245 250 255 

Ala Asn Pro He Val He Asp Gly Leu Cys Val Arg He Gly Ala Met 

260 265 270 

Arg Cys His Ser Gin Ala Leu Thr He Lys Leu Arg Lys Asp Val Pro 

275 280 285 

Leu Asp Glu He Asn Gin Met Leu Ala Glu Ala Asn Asp Trp Ala Lys 
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290 295 300 

Val He Pro Asn Glu Arg Glu Val Ser Met Arg Glu Leu Thr Pro Ala 
305 310 315 320 

Ala He Thr Gly Ser Leu Ala Thr Pro Val Gly Arg Leu Arg Lys Leu 

325 330 335 

Ala Met Gly Gly Glu Tyr Leu Ser Ala Phe Thr Val Gly Asp Gin Leu 

340 345 350 

Leu Trp Gly Ala Ala Glu Pro Leu Arg Arg Met Leu Arg lie Leu Val 
355 360 365 

Glu Ser 
370 

<210> 9 
<211> 3098 
<212> DNA 

<213> Methylophilus methylotrophus 

<220> 
<221> CDS 

<222> (1268).. (2155) 
<400> 9 

cgtgccaact tgcatgcctg ccggtcgctc tagaggatca attgctggca acatttgagt 60 

acattattcg cctttgcatg gtaaaggcct atggtcttga tgtaactttc aagacctgcc 120 

agccccaaat ccaggatagc ctgcggtgtg ttggccacct tgaacaattt gcgggtggca 180 

atattgacac ctttgtctgt cgcctgtgca gacaagatga cggcaatcag taattcgaac 240 

gtggagctat gctccagctc agtggttgga ttggggatgg cttgggccag ccgctcaaat 300 

atcgccagtc ttttttgtgc attcataaaa cggtttcaat cataggtcac agggtcaacc 360 

tgtcttttgc gctttgacgc gcgccatggc tgcggcaatg gcatttttct tgagcacctc 420 

agttgagggt gtctcggtcg tagcaagcgt ctggttgcgt ttgctgtagg tttgggcggt 480 

ctcccgtttt tcaagggcga ggcgagaaag gcgttgctgg tggcgttgtc tcgctaccgc 540 

ggcttcagct tcattcatgg cggtagcccg accgggaatc gtttgcatct gtatgcagtc 600 

caccgggcag ggcggtaaac atagctcaca gccagtgcat tcctgggaaa tcaccgtatg 660 

catcagtttg gatgcgccca aaatggcatc aacgggacag gcctgtatac acagggtgca 720 

gccgatgcat gtttcctcat caatcaaggc caccgctttg ggtttggtga tgccgtgggc 780 

cggatttaat gcctggaaag gacgttgcag taatttggca agcgcatgaa tgcccgcttc 840 

tcctccaggc ggacattggt tgatattggc ctctccgcgg gcgatcgctt cagcataagg 900 

tttgcatccc tcgtaaccgc attggcggca ttgagtttgc ggtaataccg cgtcgatctt 960 
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tgcaatgagg tcgacaaagc gttctggcag ctcaggcgca gtcccttcga cttcaatcat 1020 
gtgatggcag gtgagtctgc attcggtcct ggctaaatag ccgtttaaga tgggttgcta 1080 
agagttttat tataaccgaa accttgcttt tcctttggcc gggagctagg cggaaaaagc 1140 
ttgccgcagt tgggtgccag tgattttgcc gccgtcttgc gcttgtatcc gtccagatac 1200 
agcaagtagg cgcgttcttt ggcgttagac cggataatca gttaaaatat tcgctttatt 1260 

cttaaag atg gcg eta ggt atg tta acg ggc agt ttg gtc gca ate gtg 1309 

Met Ala Leu Gly Met Leu Thr Gly Ser Leu Val Ala He Val 

1 5 10 

ace ccc atg ttt gaa gat gga egt ttg gat ctg gac gee etc aaa aag 1357 

Thr Pro Met Phe Glu Asp Gly Arg Leu Asp Leu Asp Ala Leu Lys Lys 

15 20 25 30 

etg gtc gac ttt cat gta gag gca ggg aca gat ggt att gtc ate gtt 1405 

Leu Val Asp Phe His Val Glu Ala Gly Thr Asp Gly He Val He Val 

35 40 45 

ggc acg act ggc gag teg ccc acg gtg gat gta gat gag cat tgt ctg 1453 

Gly Thr Thr Gly Glu Ser Pro Thr Val Asp Val Asp Glu His Cys Leu 

50 55 60 

etg ate aaa ace acg ate gag eat gtc gee aag cge gtg cca gtc att 1501 

Leu He Lys Thr Thr He Glu His Val Ala Lys Arg Val Pro Val He 

65 70 75 

gee ggt act ggc gca aat tee act get gaa gee att gaa ctg act gee 1549 

Ala Gly Thr Gly Ala Asn Ser Thr Ala Glu Ala He Glu Leu Thr Ala 

80 85 90 

aag gee aag gcg ett ggc gca gac gee tge ctg ctg gtg gca ecg tat 1597 

Lys Ala Lys Ala Leu Gly Ala Asp Ala Cys Leu Leu Val Ala Pro Tyr 

95 100 105 110 

tac aac aag ccc teg caa gag ggt ttg tac cag cae ttt aaa gee gtg 1645 

Tyr Asn Lys Pro Ser Gin Glu Gly Leu Tyr Gin His Phe Lys Ala Val 

115 120 125 

get gag gcg gtc gat att ecg caa att etc tat aat gtg cca ggc cge 1693 

Ala Glu Ala Val Asp He Pro Gin He Leu Tyr Asn Val Pro Gly Arg 

130 135 140 

ace ggt tgc gac ttg tct aac gac acc gta ttg cge ctg gcg cag att 1741 

Thr Gly Cys Asp Leu Ser Asn Asp Thr Val Leu Arg Leu Ala Gin He 

145 150 155 

cge aac att gtc ggg att aag gat gcg act gga ggg att gag cge ggt 1789 

Arg Asn He Val Gly He Lys Asp Ala Thr Gly Gly He Glu Arg Gly 

160 165 170 
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acc gat ttg ttg ttg cgt gca cca get gat ttc gcc att tac age ggg 1837 

Thr Asp Leu Leu Leu Arg Ala Pro Ala Asp Phe Ala He Tyr Ser Gly 

175 180 185 190 

gat gat gee act gcg ctg gcc ctg atg tta tta ggg ggg aaa ggc gtg 1885 

Asp Asp Ala Thr Ala Leu Ala Leu Met Leu Leu Gly Gly Lys Gly Val 

195 200 205 

att teg gtc acg gcc aat gtc gcg cec aaa tta atg cat gaa atg tgc 1933 
He Ser Val Thr Ala Asn Val Ala Pro Lys Leu Met His Glu Met Cys 

210 215 220 

gag cat get ttg aat ggc aac ctg gcc gca gcc aaa gcg gcc aat gcc 1981 
Glu His Ala Leu Asn Gly Asn Leu Ala Ala Ala Lys Ala Ala Asn Ala 

225 230 235 

aaa ctg ttt gca ttg cae cag aag ttg ttt gta gaa gcg aac ceg att 2029 
Lys Leu Phe Ala Leu His Gin Lys Leu Phe Val Glu Ala Asn Pro He 

240 245 250 

cca gtg aaa tgg gta tta caa caa atg gga atg att gcc act ggc ate 2077 
Pro Val Lys Trp Val Leu Gin Gin Met Gly Met He Ala Thr Gly He 
255 260 265 270 

cgt ttg ccg ctg gtc aat tta tec age caa tat cat gaa gta ttg cgc 2125 
Arg Leu Pro Leu Val Asn Leu Ser Ser Gin Tyr His Glu Val Leu Arg 

275 280 285 

aac gee atg aag cag gca gaa att gcc get tgatcggcta aaactaattt 2175 
Asn Ala Met Lys Gin Ala Glu He Ala Ala 

290 295 
agggtgaaac aagtgaaata eatgagtcat gtttggttac 
etggtcacag cgctttcage gtgcgattcc atcccgttta 
aagggcgcag gtcgetccag gccacttgaa gtgccgceag 
agcagtactt acaatgtgcc tggtageacc agttaetctg 
gtgcaagagc agaatggtec acagcctgtg ctcgcagata 
aaagcaggcc agcagcgttg gctggtggtc aatgcgccte 
gtgcgtgatt tetggetgga tcaaggcttt gctgteaggg 
gtgattgaaa cegagtggtt geaatctgat gccateaage 
tatggtgaaa agtttgatge ctggctggat aaaetttetg 
ttccgtacgc gtctggaaeg tggggagaaa gacggeacca 
cgtactgtcg eeggtgcaec ggatgatggc aaaaattatg 
attgataceg gttatcgccc caaegcggct gaaaacaaga 
gatgetgact tggatgcaga attactccgt cgaatgatgg 
cagaaagcag aceaggtgat ggcacaatct gettcagaea 



aacgtttggt gctggeeagt 2235 
ttgataatag ttctgactae 2295 
acctgaccgc ggtgcgtacc 2355 
cctatageca gaaccaggaa 2415 
tgaaaaacgt gcgcatggtg 2475 
cggaaaaaat ctggcegatt 2535 
tagagaatce tgagcttgge 2595 
etaaggaaga taaccgtgge 2655 
gttttgccga eaggegtaaa 2715 
cegaaatcta tatgacgeac 2775 
tgcagaccea attgggtgtc 2835 
acaatgcegg taaagagttt 2895 
tgaaattagg tctggatgag 2955 
agcgtgcaga tgtggtcaag 3015 
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gagtctgacc agagcgtcac cttgaagttg aatgagccgt ttgaccgtgc ctggcgccgt 3075 



<210> 10 
<211> 296 
<212> PRT 

<213> Methylophilus methyl otrophus 
<400> 10 

Met Ala Leu Gly Met Leu Thr Gly Ser Leu Val Ala lie Val Thr Pro 

15 10 15 

Met Phe Glu Asp Gly Arg Leu Asp Leu Asp Ala Leu Lys Lys Leu Val 

20 25 30 

Asp Phe His Val Glu Ala Gly Thr Asp Gly He Val He Val Gly Thr 

35 40 45 

Thr Gly Glu Ser Pro Thr Val Asp Val Asp Glu His Cys Leu Leu He 

50 55 60 

Lys Thr Thr He Glu His Val Ala Lys Arg Val Pro Val He Ala Gly 
65 70 75 80 

Thr Gly Ala Asn Ser Thr Ala Glu Ala He Glu Leu Thr Ala Lys Ala 

85 90 95 

Lys Ala Leu Gly Ala Asp Ala Cys Leu Leu Val Ala Pro Tyr Tyr Asn 

100 105 110 

Lys Pro Ser Gin Glu Gly Leu Tyr Gin His Phe Lys Ala Val Ala Glu 

115 120 125 

Ala Val Asp He Pro Gin He Leu Tyr Asn Val Pro Gly Arg Thr Gly 

130 135 140 

Cys Asp Leu Ser Asn Asp Thr Val Leu Arg Leu Ala Gin He Arg Asn 
145 150 155 160 

He Val Gly He Lys Asp Ala Thr Gly Gly He Glu Arg Gly Thr Asp 

165 170 175 

Leu Leu Leu Arg Ala Pro Ala Asp Phe Ala He Tyr Ser Gly Asp Asp 

180 185 190 

Ala Thr Ala Leu Ala Leu Met Leu Leu Gly Gly Lys Gly Val He Ser 

195 200 205 

Val Thr Ala Asn Val Ala Pro Lys Leu Met His Glu Met Cys Glu His 

210 215 220 

Ala Leu Asn Gly Asn Leu Ala Ala Ala Lys Ala Ala Asn Ala Lys Leu 



gtggcctggc ctggatcccc ggg 



3098 
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225 230 235 240 

Phe Ala Leu His Gin Lys Leu Phe Val Glu Ala Asn Pro He Pro Val 

245 250 255 

Lys Trp Val Leu Gin Gin Met Gly Met He Ala Thr Gly He Arg Leu 

260 265 270 

Pro Leu Val Asn Leu Ser Ser Gin Tyr His Glu Val Leu Arg Asn Ala 

275 280 285 

Met Lys Gin Ala Glu lie Ala Ala 
290 295 

<210> 11 
<211> 3390 
<212> DNA 

<213> Methylophilus methylotrophus 

<220> 
<221> CDS 

<222> (2080).. (2883) 
<400> 11 

ccgcaggtcg ctctagagga tcagagttgg acggacaagc tgaagttttg ggagtctgaa 60 
gaagctgcgg gcgaagtgat aaagcagctg aatcaactgt agccactgca agcgacgaat 120 
gaaagcaaag gcgctgcact cgctaaggat gaggcagccg aatctcagaa aaccacgtca 180 
gagcctgtca aggccgagca agaggtattg ccctcggcca ctgcaacaaa taattcagct 240 
gctgcagcga cattggctga agaagaagtg gttccctaca ttccggaggg ggagtatcag 300 
gctgcaccca ctccagaaga gatggccaag ggtaatctgg atgtcagtga aaaccaggtt 360 
actgaggcta aggcacatcc agtgaatgaa aaggaaatgg ctgcccaaat tgcagatacg 420 
gttgagccac cacccgtttt tcagcaggaa ccgatggcag aacctattgt agcggctgaa 480 
cccgaacccg tattgccacc gcccgtaaaa gccgaaccag ctgtgaagaa tatcacagcg 540 
ccagttgttg ccgcagccac tgttgcagcg gcggcaacca agactgctga atctgagtca 600 
gttaaatcca aacctgttga tcctaagcct gtggaagcaa aaaccgctgt atcaaaaact 660 
gaagtacaaa cacccgcggc acaggcacct gctgcggcag cggccgttga agatgacgag 720 
gtcattccat atattcccga aggtgaatat gtggctcctg tcattcctag tgaggccgaa 780 
atggttaaag gcaatatggc ggaggcaaat gcacctgcga ctgatgctca agcgcgccag 840 
gtaactgaaa aaggggtggc acccacatcg gatgcggcag cagagccatc accgacattt 900 
gtcgctgagc aattgccaga accagagcca gaacctgaat tgccaccgcc gcctccgcca 960 
tccgtcagca agcctgttgt gagagaggta gcgccagtgg ctgcgctggc agcagaagaa 1020 
gagaaaccag tcgctgcgca gcctgagact gagcagccgg ctgccaaggt tgttgagcct 1080 
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gcatcggtcg cctcccctgt ggcgacgcca gaagcgccag ctggtgatgc tgaaatcaac 1140 
caggctgtgg cggcatgggc acaagcttgg cgcagcaagg acattaaaaa ctacctcgct 1200 
gcatatgccc ctgacttcat gccagaaggg ttgccttcca gaaaggcatg ggagtcgcaa 1260 
cgcaaacagc gtttatctgc aggccagggt gcgattacac tcgtactaaa taatgtgcag 1320 
attcagcgtg acggtaccac tgtcgccgtg cagtttgagc aaaaatatgc tgctaaagtt 1380 
tataaagatg aattggtcaa aacactggaa atgcgttacg agccaacgca gaaacgttgg 1440 
ttgatcacac gtgaacgtgt tgccccttta accggtttgc cagtagcgag tgtgccaacg 1500 
acccgtctgc cagcagtcgc tgcagcgtca tccaatacgg atgtggtcga gtcagctgtg 1560 
ccaccgacac aatcgacatc atctgcgcct gtagcggaag tgagtgttga atcagcgatt 1620 
gacgcctggg cacaggcttg gcgcagtaaa aacatcaatg cttactttgc ggcgtattct 1680 
ccagaatttg tgccggaggg attgccaaac agaggtgtct gggaagcgca acgtaaaaag 1740 
cgcttgtccc cacagcaggg caagatcagc ctggatgtca cgaatgtaag cgtgagccgc 1800 
gaaggagaaa cagccgtggc cacctttagg cagaaatatg cgtctaaggc ctatcgtgat 1860 
gaagtagtga agcgtctaca gttaaaactg gatgctgcaa gcaatcgctg gctgattgtg 1920 
cgtgaaagta ccggtagtga ggcagaagtg ccaatgggca agcagtcagt gagtgcgcca 1980 
gaeigagagct cggaacatca ggatggtgct ctggagccga tcggatttta atggtctgct 2040 
gatgtcgtgg tttaiagtatt aaaaataatt gagtgagtt atg ttg aaa gta gtg 2094 

Met Leu Lys Val Val 
1 5 

att get ggc gtg tct ggt cgt atg gga cat gcc tta ctg gat gga gtt 2142 
He Ala Gly Val Ser Gly Arg Met Gly His Ala Leu Leu Asp Gly Val 

10 15 20 

ttt tct gat aac ggc ttg cag ttg cac gcg gca etc gat cgt get gaa 2190 
Phe Ser Asp Asn Gly Leu Gin Leu His Ala Ala Leu Asp Arg Ala Glu 

25 30 35 

age gcc atg at a ggg egg gat gca ggc gag cag ttt ggc aag gtc agt 2238 
Ser Ala Met He Gly Arg Asp Ala Gly Glu Gin Phe Gly Lys Val Ser 

40 45 50 

ggc gtg aaa ate acg get gae ate cat gee gca ttg gtc ggt gcc gat 2286 
Gly Val Lys He Thr Ala Asp He His Ala Ala Leu Val Gly Ala Asp 

55 60 65 

gtg ctg gtg gat ttc acg egg ccg gaa gcc agt atg caa tat tta caa 2334 
Val Leu Val Asp Phe Thr Arg Pro Glu Ala Ser Met Gin Tyr Leu Gin 
70 75 80 85 

gcc tge cag caa gee aac gtt aaa tta gtg att ggt act ace ggg ttt 2382 
Ala Cys Gin Gin Ala Asn Val Lys Leu Val He Gly Thr Thr Gly Phe 

90 95 100 

agt gag gca gaa aag gcc agt att gag get gcg tec aaa aat ate ggt 2430 
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Ser Glu Ala Glu Lys Ala Ser lie Glu Ala Ala Ser Lys Asn He Gly 

105 110 115 

ate gta ttt get cea aac atg age gta ggg gtc ace etc ttg att aac 2478 
He Val Phe Ala Pro Asn Met Ser Val Gly Val Thr Leu Leu He Asn 

120 125 130 

ctg gtt gag caa gcc gca egg gtg etc aat gaa ggc tat gat att gag 2526 
Leu Val Glu Gin Ala Ala Arg Val Leu Asn Glu Gly Tyr Asp He Glu 

135 140 145 

gtg gtt gaa atg cat cac cgc cat aag gtg gat gcg cct tea ggc acg 2574 
Val Val Glu Met His His Arg His Lys Val Asp Ala Pro Ser Gly Thr 
150 155 160 165 

get tta egg ttg ggt gag get gcg gca aaa ggg att gat aaa gcg ctt 2622 
Ala Leu Arg Leu Gly Glu Ala Ala Ala Lys Gly He Asp Lys Ala Leu 

170 175 180 

aaa gat tgt get gtg tat gcg cgc gaa ggc gtg act ggt gaa ege gaa 2670 
Lys Asp Cys Ala Val Tyr Ala Arg Glu Gly Val Thr Gly Glu Arg Glu 

185 190 195 

gcg ggc acg att ggt ttt gca acc tta cgt ggt ggg gat gtg gtc ggt 2718 
Ala Gly Thr He Gly Phe Ala Thr Leu Arg Gly Gly Asp Val Val Gly 

200 205 210 

gac cat acg gtg gtt ctg get ggt gtg ggt gag ega gta gag tta acg 2766 
Asp His Thr Val Val Leu Ala Gly Val Gly Glu Arg Val Glu Leu Thr 

215 220 225 

cat aaa gca tea age cgt gcc aea ttt gca caa ggt gcg tta cgt gcg 2814 
His Lys Ala Ser Ser Arg Ala Thr Phe Ala Gin Gly Ala Leu Arg Ala 
230 235 240 245 

get aaa ttt ctg get gat aaa cec aag gga ttg ttt gat atg cgt gat 2862 
Ala Lys Phe Leu Ala Asp Lys Pro Lys Gly Leu Phe Asp Met Arg Asp 

250 255 260 

gtg ttg gga ttt gaa aag aac tgatctttag taggegatcc egtctggeta 2913 
Val Leu Gly Phe Glu Lys Asn 
265 

aggtctggea ggaatcgtet gatgcttetg agttgeeett gagtgggctg tcaatgtaeg 2973 
ctataatgct gtaattctga aacgggaaga gtcgaaeaag ctttteccgt tttgcacate 3033 
tattcactgc agettgaatt tcaettecag ceatggtgaa ccctetaaaa gatgtgtttc 3093 
gtgtcaaact taaggagcta aaggtgtcaa aaacaattec agcgattetc gtgttageag 3153 
atggaactgt ttttaagggc attageattg gcgcttecgg tcatacggta ggtgaggtgg 3213 
tgtttaatac ctecatcace ggttatcagg agattettac cgatcettec tatacegaae 3273 
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aaatcgtgac actgacctat ccgcacattg gtaactacgg gaccaatcgt gaagatggga 3333 
gtcaggtaaa gtctatgctg cgggtctgat ccccgggacc gagccgggtt cgtaaag 3390 

<210> 12 
<211> 268 
<212> PRT 

<213> Methylophilus methylotrophus 
<400> 12 

Met Leu Lys Val Val lie Ala Gly Val Ser Gly Arg Met Gly His Ala 

15 10 15 

Leu Leu Asp Gly Val Phe Ser Asp Asn Gly Leu Gin Leu His Ala Ala 

20 25 30 

Leu Asp Arg Ala Glu Ser Ala Met He Gly Arg Asp Ala Gly Glu Gin 

35 40 45 

Phe Gly Lys Val Ser Gly Val Lys He Thr Ala Asp He His Ala Ala 

50 55 60 

Leu Val Gly Ala Asp Val Leu Val Asp Phe Thr Arg Pro Glu Ala Ser 
65 70 75 80 

Met Gin Tyr Leu Gin Ala Cys Gin Gin Ala Asn Val Lys Leu Val He 

85 90 95 

Gly Thr Thr Gly Phe Ser Glu Ala Glu Lys Ala Ser He Glu Ala Ala 

100 105 110 

Ser Lys Asn lie Gly He Val Phe Ala Pro Asn Met Ser Val Gly Val 

115 120 125 

Thr Leu Leu He Asn Leu Val Glu Gin Ala Ala Arg Val Leu Asn Glu 

130 135 140 

Gly Tyr Asp He Glu Val Val Glu Met His His Arg His Lys Val Asp 
145 150 155 160 

Ala Pro Ser Gly Thr Ala Leu Arg Leu Gly Glu Ala Ala Ala Lys Gly 

165 170 175 

He Asp Lys Ala Leu Lys Asp Cys Ala Val Tyr Ala Arg Glu Gly Val 

180 185 190 

Thr Gly Glu Arg Glu Ala Gly Thr He Gly Phe Ala Thr Leu Arg Gly 

195 200 205 

Gly Asp Val Val Gly Asp His Thr Val Val Leu Ala Gly Val Gly Glu 

210 215 220 

Arg Val Glu Leu Thr His Lys Ala Ser Ser Arg Ala Thr Phe Ala Gin 
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225 230 235 

Gly Ala Leu Arg Ala Ala Lys Phe Leu Ala Asp 

245 250 
Phe Asp Met Arg Asp Val Leu Gly Phe Glu Lys 
260 265 

<210> 13 
<211> 2566 
<212> DNA 

<213> Methylophilus methyl otrophus 

<220> 
<221> CDS 

<222> (751).. (1995) 
<400> 13 

tgctttaggg ggaacctaga ggatccccct acccgaggaa gaagtgagcc aacatgtact 60 
tccagtcgta ccatcaaaag tagciagtttt cggcgttatc ctgattcaca gtaaacgaaa 120 
aattgcccat attctgaccg gatttaccgg tggcttttaa ggtataagtg gtcgctgact 180 
ggttctcaat gctgtaatca aaaaatttgg catcactggg gacacaggca aatcccacat 240 
atgtgaagtt gtcctgataa aactgttcgg cctgcacacg gcaattggca agattggcag 300 
gcgcttccgc ggcattaccg cttttgatgt aatcctgata gcctggtatg gcgatgctgg 360 
ccaagatacc cataatggcc accacgacca tgacttctat Cciggctgaat ccgtactgat 420 
ttgaggactt cattatcaaa ccccttttta gatagcctta tcatgcaaac aggcagctgt 480 
catgtccagc atcagccgac caatggtcag gattacccga cgaacggtca aaccactaaa 540 
acgcccagtc actggtgcca tgagcaactg caggtttaat gataaaatgg cactcaattt 600 
acattggact gtgaacatgt tttccttcta tacgagatta ttggcggttg ccctgctatt 660 
ggcacaattg agtgcctgtg gtctcaaagg ggacctgtat attcctgagc gccaataccc 720 
tcaaacgcct caacaagata agtcttcatc gtg acc get ttt tea ate caa caa 774 

Val Thr Ala Phe Ser lie Gin Gin 
1 5 

ggc eta eta cat gcc gag aat gta gcc ctg cgt gac att gca caa acg 822 
Gly Leu Leu His Ala Glu Asn Val Ala Leu Arg Asp He Ala Gin Thr 

10 15 20 

cat caa acg ccc act tac gtc tat tea cgt gcc gcc ttg acg act get 870 
His Gin Thr Pro Thr Tyr Val Tyr Ser Arg Ala Ala Leu Thr Thr Ala 
25 30 35 40 

ttc gag cgt ttt cag gca ggc ctg act gga cat gac cat ttg ate tgc 918 



240 

Lys Pro Lys Gly Leu 
255 

Asn 
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Phe Glu 

ttt get 
Phe Ala 

cga atg 
Arg Met 

gtc ttg 
Val Leu 
90 

ggc aaa 
Gly Lys 
105 

tgc ttc 
Cys Phe 

gcg gcc 
Ala Ala 

aat gtg 
Asn Val 

aac aat 
Asn Asn 
170 
aaa gcg 
Lys Ala 
185 

ate ggc 
He Gly 

aaa gta 
Lys Val 

cag cat 
Gin Hi*- 



Arg Phe Gin 
45 

gtc aaa gcc 
Val Lys Ala 
60 

gga gcg ggc 
Gly Ala Gly 
75 

gee gca ggt 
Ala Ala Gly 

tee cat gcg 
Ser His Ala 

aac gtg gaa 
Asn Val Glu 
125 

age ctg ggc 
Ser Leu Gly 
140 

gat gee aaa 
Asp Ala Lys 
155 

aaa ttt ggt 
Lys Phe Gly 

gcg caa ctg 
Ala Gin Leu 

teg caa ate 
Ser Gin lie 
205 

ttg ggc ctg 
Leu Gly Leu 

220 
ata gac gtt 
lie Asp Val 
235 



Ala Gly Leu Thr 



aac cca 
Asn Pro 

ttt gat 
Phe Asp 

ggc gae 
Gly Asp 
95 

gaa ate 
Glu He 
110 

tea gtg 
Ser Val 

aaa aaa 
Lys Lys 

aca eat 
Thr His 

gtg gca 
Val Ala 
175 
cca aac 
Pro Asn 
190 

act gag 
Thr Glu 



age ctg 
Ser Leu 
65 

att gtg 
He Val 
80 

ccg aaa 
Pro Lys 

aaa gcc 
Lys Ala 

aat gag 
Asn Glu 

gcg ect 
Ala Pro 
145 
ccc tat 
Pro Tyr 
160 

ttt gaa 
Phe Glu 

ate gag 
He Glu 

ctg tea 
Leu Ser 



gta gat gca ttg 
Val Asp Ala Leu 
225 

ggc ggc ggt gtc 
Gly Gly Gly Val 
240 



Gly His 

50 
gee att 
Ala He 

tec ggt 
Ser Gly 

aaa gtg 
Lys Val 

gcg ctt 
Ala Leu 
115 
eta gac 
Leu Asp 
130 

att tec 
He Ser 

att tec 
He Ser 

gat gcc 
Asp Ala 

gta eac 
Val His 
195 
ect ttc 
Pro Phe 
210 

gee gcc 
Ala Ala 

ggt att 
Gly lie 



Asp His 

etc aac 
Leu Asn 

ggt gag 
Gly Glu 
85 

gtg ttt 
Val Phe 
100 

gaa gcg 
Glu Ala 

cgc ate 
Arg He 

ctg cgc 
Leu Arg 

eac ccg 
His Pro 
165 
ttg ggc 
Leu Gly 
180 

ggc gta 
Gly Val 

etc gat 
Leu Asp 

aaa ggc 
Lys Gly 

act tac 
Thr Tyr 
245 



Leu He Cys 
55 

ctg ttt gcg 966 
Leu Phe Ala 
70 

ctg gca cgc 1014 
Leu Ala Arg 

tet ggt gtg 1062 
Ser Gly Val 

ggc att ett 1110 
Gly He Leu 
120 

cag cag gtg 1158 
Gin Gin Val 
135 

gtg aac ccc 1206 

Val Asn Pro 

150 

get etc aaa 1254 
Ala Leu Lys 

etc tat gaa 1302 
Leu Tyr Glu 

gat tgc eat 1350 
Asp Cys His 
200 

gcc ttg gat 1398 
Ala Leu Asp 
215 

att cat ate 1446 
He His He 
230 

age gac gaa 1494 
Ser Asp Glu 
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acg cca cca gac ttt gca gcc tac act gca gcg att ctt aaa aag ctg 1542 
Thr Pro Pro Asp Phe Ala Ala Tyr Thr Ala Ala lie Leu Lys Lys Leu 

250 255 260 

gca ggc agg aat gta aaa gtg ttg ttt gag ccc ggc cgt gcc ctg gtg 1590 
Ala Gly Arg Asn Val Lys Val Leu Phe Glu Pro Gly Arg Ala Leu Val 
265 270 275 280 

ggt aac gcc ggt gtg ctg ctg acc aag gtc gaa tac ctg aaa cct ggc 1638 
Gly Asn Ala Gly Val Leu Leu Thr Lys Val Glu Tyr Leu Lys Pro Gly 

285 290 295 

gaa acc aaa aac ttt gcg att gtc gat gcc gcc atg aac gac etc atg 1686 
Glu Thr Lys Asn Phe Ala lie Val Asp Ala Ala Met Asn Asp Leu Met 

300 305 310 

cgc ccg get ttg tat gat get ttc cac aac att acg acc att gcc act 1734 
Arg Pro Ala Leu Tyr Asp Ala Phe His Asn He Thr Thr lie Ala Thr 

315 320 325 

tct gca gcc ccc gca caa ate tat gag ate gtt ggc ccg gtt tgc gag 1782 
Ser Ala Ala Pro Ala Gin He Tyr Glu He Val Gly Pro Val Cys Glu 

330 335 340 

agt ggt gac ttt tta ggc cat gac cgt aca ctt gcg ate gaa gaa ggt 1830 
Ser Gly Asp Phe Leu Gly His Asp Arg Thr Leu Ala He Glu Glu Gly 
345 350 355 360 

gat tac ctg gcg att cac tec gca ggc get tat ggc atg age atg gcc 1878 
Asp Tyr Leu Ala He His Ser Ala Gly Ala Tyr Gly Met Ser Met Ala 

365 370 375 

age aac tac aac acg cgc gcc cgt gcc gca gag gta ttg gtt gat ggt 1926 
Ser Asn Tyr Asn Thr Arg Ala Arg Ala Ala Glu Val Leu Val Asp Gly 

380 385 390 

gac cag gtg cat gtg ate cgt gaa cgt gaa caa att gcc gac ctg ttt 1974 
Asp Gin Val His Val He Arg Glu Arg Glu Gin He Ala Asp Leu Phe 

395 400 405 

aaa ctg gag cgt acg ctg cca taacattgac ggcaacccct aataaaaaaa 2025 
Lys Leu Glu Arg Thr Leu Pro 

410 415 
ccgaagccgc caagcttcgg ttttttatta atagcgcatc ctttaatcaa cigatcacggt 2085 
cttgttcgcg tagagcaaga ttctatgctc aatatgccag cgcacggctt tggaaagcac 2145 
aacacgctcc aggtcacggc ctttctggat caggtcttcc acctgatcgc ggtgtgaaat 2205 
gcgcgccaag tcctgctcaa taatcggccc ctcatccaac acctctgtca cataatgact 2265 
ggtegcaccg atcagtttca cgccacgctc aaacgcacgg tggtaaggac gtgcgccgat 2325 
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aaatgctggc aggaatgagt ggtggtgaat gttgataatc cgctgaggat accgtgcgac 2385 

aaaatctggt gacagaatct gcatgtagcg tgccagcaca atcaggtcaa tcttgtgttg 2445 

atcaaacagg gcaaactgct gngcctctac ctctgccttg gtttaccttg gtcatcggta 2505 

aatagtgaaa cgggatgcca taaaactgcg ccagggggat cctctgggtc cccctciaagc 2565 



<210> 14 
<211> 415 
<212> PRT 

<213> Methylophilus methylotrophus 
<400> 14 

Val Thr Ala Phe Ser lie Gin Gin Gly Leu Leu His Ala Glu Asn Val 

15 10 15 

Ala Leu Arg Asp He Ala Gin Thr His Gin Thr Pro Thr Tyr Val Tyr 

20 25 30 

Ser Arg Ala Ala Leu Thr Thr Ala Phe Glu Arg Phe Gin Ala Gly Leu 

35 40 45 

Thr Gly His Asp His Leu He Cys Phe Ala Val Lys Ala Asn Pro Ser 

50 55 60 

Leu Ala He Leu Asn Leu Phe Ala Arg Met Gly Ala Gly Phe Asp lie 
65 70 75 80 

Val Ser Gly Gly Glu Leu Ala Arg Val Leu Ala Ala Gly Gly Asp Pro 

85 90 95 

Lys Lys Val Val Phe Ser Gly Val Gly Lys Ser His Ala Glu He Lys 

100 105 110 

Ala Ala Leu Glu Ala Gly He Leu Cys Phe Asn Val Glu Ser Val Asn 

115 120 125 

Glu Leu Asp Arg He Gin Gin Val Ala Ala Ser Leu Gly Lys Lys Ala 

130 135 140 

Pro He Ser Leu Arg Val Asn Pro Asn Val Asp Ala Lys Thr His Pro 
145 150 155 160 

Tyr He Ser His Pro Ala Leu Lys Asn Asn Lys Phe Gly Val Ala Phe 

165 170 175 

Glu Asp Ala Leu Gly Leu Tyr Glu Lys Ala Ala Gin Leu Pro Asn He 

180 185 190 

Glu Val His Gly Val Asp Cys His He Gly Ser Gin He Thr Glu Leu 
195 200 205 



a 



2566 
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Ser Pro Phe Leu Asp Ala Leu Asp Lys Val Leu Gly Leu Val Asp Ala 

210 215 220 

Leu Ala Ala Lys Gly lie His He Gin His He Asp Val Gly Gly Gly 
225 230 235 240 

Val Gly He Thr Tyr Ser Asp Glu Thr Pro Pro Asp Phe Ala Ala Tyr 

245 250 255 

Thr Ala Ala He Leu Lys Lys Leu Ala Gly Arg Asn Val Lys Val Leu 

260 265 270 

Phe Glu Pro Gly Arg Ala Leu Val Gly Asn Ala Gly Val Leu Leu Thr 

275 280 285 

Lys Val Glu Tyr Leu Lys Pro Gly Glu Thr Lys Asn Phe Ala lie Val 

290 295 300 

Asp Ala Ala Met Asn Asp Leu Met Arg Pro Ala Leu Tyr Asp Ala Phe 
305 310 315 320 

His Asn lie Thr Thr He Ala Thr Ser Ala Ala Pro Ala Gin He Tyr 

325 330 335 

Glu He Val Gly Pro Val Cys Glu Ser Gly Asp Phe Leu Gly His Asp 

340 345 350 

Arg Thr Leu Ala He Glu Glu Gly Asp Tyr Leu Ala He His Ser Ala 

355 360 365 

Gly Ala Tyr Gly Met Ser Met Ala Ser Asn Tyr Asn Thr Arg Ala Arg 

370 375 380 

Ala Ala Glu Val Leu Val Asp Gly Asp Gin Val His Val He Arg Glu 
385 390 395 400 

Arg Glu Gin He Ala Asp Leu Phe Lys Leu Glu Arg Thr Leu Pro 



<210> 15 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for amilif ication of tac promoter 



405 



410 



415 



<400> 15 

agggaattcc ccgttctgga taatgttttt tgcgccgac 



39 
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<210> 16 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for amilif ication of tac promoter 
<400> 16 

cggatgcatc tagagttaac ctgcagggtg aaattgttat ccgctcacaa ttccacac 58 

<210> 17 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for amilif ication of dapA*24 gene 



<210> 18 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for amilif ication of dapA*24 gene 
<400> 18 

cattctagat ccctaaactt tacagcaaac cggcat 36 

<210> 19 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



<400> 17 

tgacctgcag gtttgcacag aggatggccc atgtt 
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<220> 



<223> primer for amilif ication of lysC*80 gene 
<400> 19 



<210> 20 

<211> 55 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for amilif ication of lysC*80 gene 



gaacctgcag gccctgacac gaggtagatt atgtc 



35 



<400> 20 

ctttcggcta gaagagcgag atgcagataa aaaaattaaa ggcaattatt ctccg 55 
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3. □ 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. \^ As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. I I No required additional search fees were timely paid by the applicant. Consequently, this intemational 

search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
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Inventions as set forth in claims 1 to 25 have a matter in common of a ''bacterium 
belonging to the genus Methylophilus and having an L-amino acid productivity". 
However, document 1 (Japanese Patent Laid-Open No. 140893/1981) and document 
2 (Nature, 287(5781), 396-401 (1980)) describe a bacterium belonging to the 
genus Methylophilus and carrying Escherichia coli -origin glutamate 
dehydrogenase (GDH) gene transferred in a state of allowing the expression 
thereof. Furthermore, a process for producing an amino acid by culturing this 
bacterium is stated in document 1 (see, for example, claim 19 and thereafter) 
As also stated in the description (p. 13) of the present international 
application, GDH gene is a gene imparting an L-glutamic acid productivity to 
a bacterium belonging to the genus Methylophilus. Therefore, it can be said 
that the bacterium belonging to the genus Methylophilus as described in document 
1 or document 2 is a "bacterium belonging to the genus Methylophilus and having 
an L-glutamic acid productivity". Accordingly, there had been publicly known 
a bacterium belonging to the genus Methylophilus and having a productivity of 
l-glutamic acid, i.e., one of L-amino acids. Thus, the "bacterium belonging 
to the genus Methylophilus and having an L-amino acid productivity" which is 
the matter common to inventions as set forth in claims 1 to 2 5 cannot be regarded 
as a "special technical feature" as defined in PCT Rule 13.2. 

Also, there had been publicly known a dihydrodipicolinate synthase gene 
(i.e., a gene capable of imparting an L-lysine productivity to a bacterium 
belonging to the genus Methylophilus) originating in a bacterium belonging to 
the genus Cor^ei^acteriuin (see, for example, docur at 3 (Nucleic Acids Res., 
18(21), 6421 (1990)) . Accordingly, the "special t .hnical feature" common to 
inventions as set forth in claims 16 to 25 is not an "enzyme gene being usable 
in enhancing the L-lysine productivity of a bacterium belonging to the genus 
Methylophilus" but an "enzyme gene originating in a bacterium belonging to the 
genus Methylophilus and being usable in enhancing the L-lysine productivity 
of a bacterium belonging to the genus Methylophilus" . Thus, it may be said that 
there is no "special technical feature" as defined in PCT Rule 13.2 between 
the group of inventions as set forth in claims 1 to 15 relating to a bacterium 
belonging to the genus Methylophilus and having an L-lysine productivity and 
the group of inventions as set forth in claims 16 to 25. 

Such being the case, the claims involve the following six groups of 
inventions : 

® inventions relating to abacteriumbelonging to the genus Methylophilus 
and having an L-lysine productivity as set forth in claims 1 to 15; 

® inventions relating to a bacteriumbelonging to the genus Methylophilus 
and having an L- valine productivity as set forth in claims 1 to 15; 

® inventions relating to a bacteriumbelonging to the genus Methylophilus 
and having an L-leucine productivity as set forth in claims 1 to 15; 

(Sinventions relating to a bacteriumbelonging to the genus Methylophilus 
and having an L-isoleucine productivity as set forth in claims 1 to 15; 

® inventions relating to a bacteriumbelonging to the genus Methylophilus 
and having an L- threonine productivity as set forth in claims 1 to 15; and 
inventions as set forth in claims 16 to 25. 
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